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FIRE SAFETY IN COMMERCIAL & INDUSTRIAL SPACE 


a technical reference guide (trg 8-1) 


FIRE—FRIEND AND FOE OF MAN 
by Theodore I. Coe, FAIA, Technical Secretary AIA 


Our mounting fire losses 


If man’s early acquaintance with fire, « 
its destructiveness, came from the attack 
from the heavens upon the forest around 
him, we in this more advanced age should 
give thought to the yearly record of over 
| 200,000 fires which burn & scar about 
') 30 million acres of our forest resources 
} —much of this destructiveness resulting 
| from human indifference «& gross care- 
| lessness. 


| Ignorance, indifference, & carelessness 
are important factors in the mounting 
fire losses which in all fields of human 
activity prove a real, if not well recog- 
nized, drain upon our material & human 
resources. 


' Recent destruction by fire of the modern 
35-acre G-M plant, at Livonia, Michi- 
gan, has, by reason of size of structure & 
direct & indirect losses involved, served 
to attract nationwide attention. It is 
another example of what is happening all 
too frequently to our material & produc- 
tive resources. 


records—business failures 


These losses in spite of some protective 
improvements also involve loss of rec- 
ords which not only renders continuation 
of a business enterprise difficult but, in 
many cases, forces liquidation. 


Ordinary safes or metal cabinets provide 
little or no protection to records when 
subjected to fire conditions. Fire-re- 
sistant vaults, of approved construction 
& with adequate doors, are recommended 
for storage & protection of important 
records. 


Fire is known to cause one out of every 
200 business failures, & to damage or 
destroy some 70,000 manufacturing or 
mercantile establishments every year. In 
the case of industrial & commercial fires, 
resulting in substantial destruction, 40% 
of activities affected either move to 
another community or go out of busi- 
ness. This can be of serious economic 
importance to smaller communities. 


loss of life 

In addition to material losses & disloca- 
tions resulting from fire & its conse- 
quences, there is a shocking loss of life & 
permanent injury which cannot be as- 
sessed in dollars & cents. 


BULLETIN OF THE AMERICAN 


INSTITUTE OF ARCHITECTS 


While fires of spectacular character in- 
volving a number of fatalities attract 
general attention, large majority of fires 
are of limited local interest « few people 
realize cumulative total loss of nearly a 
billion dollars which spells the yearly 
record of over a million large & small 
fires. 


the daily record 


Each day there are 920 home fires, 78 
store fires, 100 factory fires, 8 church 
fires, 9 school fires, & 4 hospital fires, 
with 33 deaths by fire, the majority rep- 
resenting women & children in the home. 


insurance no panacea 


There is no basis for complacency be- 
cause loss by fire has been anticipated by 
insurance coverage unless the fine print 
is studied to determine whether com- 
pensation is provided against interruption 
to & loss of business, & if insurance ade- 
quately provides for restoration of de- 
stroyed & damaged structures, & their 
contents, on basis of current values & 
replacement costs. 


Materials & methods of construction, fire 
exposure conditions surrounding a build- 
ing, & character & extent of fire protec- 
tion equipment, are factors in determin- 
ing cost of insurance for a structure & 
its contents. 


Where sprinkler equipment is installed 
less than an ‘‘approved” system will be 
reflected in higher insurance premiums. 
As conditions vary from place to place 
it is advisable, during planning stage, to 
consult an insurance authority or rating 
bureau to ascertain ways & means of ob- 
taining most favorable insurance rates, & 
avoiding conditions which will result in 
higher insurance penalties. Direct & in- 
direct results which may follow loss of 
important records alone may exceed 
amount of insurance received. 


smoke & gas hazards 


The high percentage of deaths by as- 
phyxiation, rather than from fire itself, 
points up the hazard to human safety 
occasioned by smoke & noxious gases re- 
sulting from burning of even moderate 
amounts of combustible materials. A 
careless smoker dozing in an over-stuffed 
chair may be asphyxiated by burning 
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fabrics before heat of smoldering fire 
arouses the victim to consciousness of 
his danger. 


Heating of air causes rapid expansion & 
distribution &, when laden with smoke x 
noxious gases, exit from a burning build- 
ing may become hazardous, if not im- 
possible. Operations of fire extinguish- 
ment forces are also made more difficult. 


In the Hotel Winecoff fire 5 persons 
were asphyxiated in a room which fire 
did not enter, & in the Coconut Grove 
fire persons were asphyxiated while 
quietly seated at tables. 


good housekeeping essential 


Of utmost importance where use & stor- 
age of flammable liquids & industrial 
processes producing easily ignited com- 
bustible vapors are involved. 


the welding menace & other indus- 
trial hazards 


The welders torch has become a potent 
enemy of fire safety, as witness destruc- 
tion of the luxury liner “NORMANDIE,” 
& the more recent disastrous fire at Gen- 
eral Motors. New industrial processes & 
operations also introduce fire hazards re- 
quiring special safety precautions. 


Certain processes although occupying 
limited floor areas may call for indi- 
vidual fire protection treatment in addi- 
tion to that applying generally through- 
out the structure. For example, a new 
fire hazard is present when machine 
parts are fabricated from.» magnesium 
alloys. Magnesium fires cannot be con- 
trolled by water or usual types of ex- 
tinguishers but require a special powder 
to blanket the blaze with a smothering 
gas. 


fire extinguishment 


Water, the earliest fire extinguishing 
agent is still best as a general extinguish- 
ing medium, particularly for control of 
large fires. Cooling & smothering pro- 
vide basic principles for suppression of 
combustion & extinction of flame. 


Vaporizing liquids, such as carbon tetra- 
chloride & carbon dioxide, dry powder & 
foam are effective for certain types of 
fires & portable equipment has been de- 
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veloped of increased capacity for handl- 
ing these materials. A major new de- 
velopment in fire-fighting equipment is 
the improved application of water made 
possible by new automatic sprinklers 
which provide better atomization & dis- 
tribution with greater protection of ceil- 
ing areas. “This requires less water, re- 
sulting in reduced water damage. Fine 
sprays & water curtains serve to encom- 
pass hazardous areas & restrain lateral 
spread of vapors & transmission of fire by 
radiation & convection. 

Fixed sprays & waterfog systems are 
being installed around reaction vessels, 
fractionating towers, & for protection of 
unprotected steel construction in critical 
process areas in chemical & petroleum re- 
fining operations. 

Fire departments find the use of fog 
nozzles on hose lines provides greatly 
increased efficiency over ordinary solid 
stream. 

Owing to lowered surface tension the 
addition of “wetting agents” to water 
enhances its penetrating & spreading 
quantities. “This proves of particular ad- 
vantage in combating fires in fibrous 
materials. 

A new development permits injection 
of a foam liquid into a spray sprinkler 
system which provides a snow-storm-like 
discharge of a finely divided foam. 


flame & smoke detectors 


In the fire-detecting field modern elec- 
tronic science has supplemented earlier 
crude thermostats & bells. 
Thermo-electric effects of thermocouples 
& photoelectric flame & smoke detectors 
are available to provide automatic & 
continuously supervised fire & explosion 
safeguards. Some systems perform such 
multiple functions as shutting down fans 
& motors & closing doors & windows to 
keep fire & smoke from spreading & at the 
same time actuating alarms & extinguish- 
ing devices. 


fire tests 


Scientifically conducted fire tests have 
served to determine degree to which 
materials can resist fire while such ma- 
terials, combined with improved struc- 
tural techniques, provide structures 
which, like the stove & furnace, will per- 
mit the destruction of combustible con- 
tents without material impairment. 


“'fire-proof’’ building 


The “‘fire-proof” characteristics of a 
structure provide no assurance of safety 
to life under fire conditions. While 
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buildings of incombustible materials may 
justify the title “fire-proof” the contents 
are more vulnerable & provide smoke & 
lethal gases which furnish hazard to life 
under fire conditions. 

Important element of protection to oc- 
cupants of a building, in event of fire, 
is its prompt detection & control. “This 
can be accomplished by installation & 
proper maintenance of an approved auto- 
matic sprinkler system, which combines 
detection, fire control, & extinguishment, 
or by means of an approved thermostatic 
fire detecting system which is effective 
where supplemented by a reporting sta- 
tion under continuous supervision by 
those skilled in use of first-aid extinguish- 
ing equipment. 

Where required by low-temperature con- 
ditions within a structure, or parts of it, 
a “dry-pipe” sprinkler system may be in- 
stalled in which water is held back un- 
til released by opening of a sprinkler- 
head. 

Automatic sprinkler & thermostatic de- 
tecting systems can usually be connected 
to local fire headquarters, or to an ever- 
alert central office of a supervising 
agency. 


means of egress 


Building codes undertake to insure a de- 
gree of safety by providing means of 
egress, requirements of which are in 
general, defined as minimum. As an 
example of the “minimum” require- 
ments for human safety—for many 
years after the advent of the so-called 
“fire-proof skyscraper’ these buildings 
were permitted to provide unenclosed 
stairways & grill-surrounded shaftways, 
thus furnishing every facility for rapid 
spread of smoke & noxious gases, as well 
as fire itself, aided by flue-action re- 
sulting from openings from floor to 
floor. 


Outside balcony fire escapes, particularly 
with adjacent unprotected openings, have 
been generally recognized as inadequate 
means of egress, especially for the young, 
infirm or helpless, & particularly under 
conditions of inclement weather, snow 
Or iGe. 

Window & other openings on the course 
of outside stairways & fire escapes should 
be of fixed or self-closing type having 
metal frames glazed with wired glass. 
The need for at least two independent 
means of egress, even in buildings of 
limited height, is shown by high loss of 
life in structures not more than two 
stories in height. 


Ground floor corridors leading from 
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| 
stairway means of egress should not have 
show-windows or door openings into ad-. 
jacent store or office spaces. 


keeping the home fires burning 


Apparently on the principle, “Every) 
man’s home is his castle,’ home owners; 
are not required to provide protection) 
afforded by enclosure of stairways &: 
other floor-to-floor openings. Absence of! 
this element of protection is largely re-- 
sponsible for many lives lost in homes; 
not over two stories in height. | 
The 8 principal fire causes in the home? 
in order of frequency are | 


careless smoking & handling of matches 
| 


e 
e@ misuse of electricity 

e defective heating apparatus 
e 


careless handling of kerosene, gasoline &: 
other flammable liquids 


needless accumulation of rubbish 
lightning 
defective chimneys 


children playing with matches 


rest & convalescent homes 


Advancements in the field of medicine 
have contributed to an increase in life. 
span thus providing larger numbers of 
persons of advanced years in need of 
rest-home & convalescent care. In in- 
creasing numbers such accommodations 
are introduced into structures originally 
designed for other types of occupancy & 
inadequately provided with fire safety 
protection which should be afforded for 
the aged, infirm &, in many cases, help- 
less occupants. In too many of these 
makeshift institutions there is inade- 
quate personnel for rapid evacuation of 
inmates in emergencies. 

A fire which occurred early in 1953 in 
a rambling one-story frame nursing- 
home housing 45 elderly patients re- 
sulted in death of 32 & a nurse. Condi- 
tions surrounding this fire illustrate fal- 
lacy of believing that human life is more 
secure In a one-story structure than in 
buildings of added height. 

Liberal use of highly combustible fiber- 
board contributed to rapid spread of fire, 

while absence of all-night supervision, 
an automatic fire alarm, & inadequate 
fire fighting facilities, were typical of 
many similiar institutions. In a little 
over two years 147 people have died in 
14 fatal nursing home fires. 


the windowless building 


Trend toward buildings having few, if 
any, window openings provides two 
major fire protection problems, 
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| 
‘brst, of utmost importance, is absence 
| possible additional means of egress 
event of fire; & second, elimination of 
enings thru which fire may be at- 
cked by extinguishment forces in nor- 
nj al manner. Absence of exterior open- 
«iZ8 also eliminates a means of venting 
jfOke & thus facilitating work of ex- 
‘{jguishment. 


litside fire-fighting assistance. 
special consideration should also be given 
problem of rapid smoke removal. 


| ispersal of industry 


ispersal of industries from concen- 
ated & vulnerable locations tends to 
troduce serious problems related to 
ifety from fire. In locations removed 


jiate water supply & well organized fire 
‘izhting facilities are usually inadequate, 
} not unavailable. 


fs it would be of little moment, in time 
§ need, whether an important plant was 
liestroyed by fire or enemy attack, an 
ibligation is imposed upon those plan- 
‘ing & operating such plants to provide 
ine elements of fire protection, preven- 
\lon, & extinguishment necessary to in- 
‘are the plant, & its occupants, against 
\lre & interruption of needed activities. 
i his calls for more than minimum fire 


‘afety precautions. 
a 


{he G-M plant fire 


“he complete destruction by fire of the 
jeneral Motors Company’s plant at Li- 
onia, Michigan, has brought into sharp 
jocus the vulnerability of so extensive 
|n industrial structure—although con- 
tructed of non-combustible materials &, 
or the most part, with non-combustible 
jontents. At the same time it provides 
_ case history of extreme interest from 
tandpoint of fire prevention & fire pro- 
lection. Aside from material losses in- 
rolved & serious impact on essential out- 
nut of this great plant, this fire raised 
‘erious questions as to character & extent 
\f protection necessary to insure safety 
-o life & property in industrial structures 
yaving large undivided areas. 


iHere was an undivided floor area of ap- 
sroximately 1,570,000 sf. Walls were 
of steel frame with brick & glass in steel 
filling above. Roof was of insulated steel 
deck construction supported on unpro- 
tected steel girders, trusses & columns. 
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Roof covering consisted of a vapor-proof 
course of 2-ply 15-lb asphalt felt, cov- 
ered with insulation & 3-ply roofing 
paper, all mopped with asphalt pitch « 


covered with gravel. 


It was a 15-year 
guaranteed roof. 


It is estimated that weight of tar, as- 
phalt & pitch in roofing exceeded 2000 
tons. Roof contained no vents or moni- 
tors, This was responsible for rapid ac- 
cumulation of dense smoke which quickly 
prevented fire fighting within building « 
afforded no means for attack from roof. 
While only 20% of the area was pro- 
vided with automatic sprinkler protec- 
tion, other fire-fighting equipment con- 
sisted of 20 outside hydrants, well dis- 
tributed around the plant, with hose « 
other proper equipment, a 200,000-gallon 
elevated gravity tank with 100,000 gal- 
lons reserved for fire, a 10” connection 
from a 12” city main with two 400 gpm 
electric centrifugal pumps serving both 
mill & fire protection systems, & what 
appeared to be adequate first aid fire- 
fighting equipment. 


The fire, which originated in the un- 
sprinklered portion, was immediately de- 
tected but the welder’s spark had ignited 
contents of a drip-pan high above floor 
located under a dip tank containing a 
light oil mixture having a flash point 


of only 97.7°F. 


Location of drip pan rendered attack on 
fire by means of portable equipment difh- 
cult & ineffective & fire quickly spread to 
adjacent ceiling which was covered with 
a deposit of oil & dust residue. Within 
10 minutes molten asphalt from composi- 
tion roofing began to seep thru joints of 
metal roof deck to spread fire below. Ob- 
servers stated that molten tar dropped 
from the roof deck 100’ or more in ad- 
vance of actual fire. 


At beginning fire was not continuous 
along a unit area but molten tar drop- 
ping from roof caused spot fires which 
were soon joined. 


Unprotected steel roof trusses were 
quickly twisted & warped & ultimately 
failed completely. 


Concentration of excessive heat under the 
roof, estimated to have been between 
1500 « 2000°F. was in contrast to con- 
ditions nearer floor where roof members 
fell on combustible materials such as 
cardboard cartons, which were largely 
undamaged. Floor surface of creosoted 
wood blocks laid in tar, while charred & 
burned in varying degrees, created heat 
but did not contribute materially to 
spread of fire. 
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The large quantity of cutting, lubricat- 
ing & quenching oils, both in liquid & 
vaporized state aided materially the 
spread of fire but it is believed this con- 
dition would not have caused rapid 
spread of fire had it not been for presence 
of molten tar & asphalt from roof. 
Results have shown the fundamental 
weaknesses in armor of protection against 
spread of fire in this great plant were, 
primarily : 


extremely large undivided floor area 


absence of overall automatic sprinkler 
protection 


e absence of roof cut-offs 
monitors 


& vents or 


@ excessive width of building, approxi- 
mately 870’, which made fire fighting 
from exterior ineffective. This was com- 
bined with absence of roof cut-offs & 
venting which resulted in rapid accumu- 
lation of dense smoke which quickly ren- 
dered fire fighting activities within build- 
ing impossible 


e lack of fire-resistive protection for struc- 
tural steel which resulted in complete 
destruction of structure 


This fire clearly demonstrated that a fire 
in an industrial structure of great width 
cannot be successfully fought with out- 
side hose streams but must be controlled 
from within the building. Under such 
circumstances means for rapid removal of 
smoke are of utmost importance to per- 
mit fire fighting forces to determine lo- 
cation & extent of fire areas. 

There is every reason to believe the fire 
would have been controlled at the start 
had building been completely protected 
by a well-maintained automatic sprinkler 
system, supplemented by special forms of 
automatic protection required by presence 
of flammable liquids employed in special 
industrial operations. 


deficient structures 


Need for providing greater safety to life 
in commercial & institutional structures 
has been reflected in development of 
more modern building codes but fact re- 
mains that many buildings erected under 
provisions of earlier codes lack funda- 
mental protection of enclosure of stair- 
ways & other openings between floors. 
While this situation has been corrected, 
where building owners have been re- 
quired to do so, public safety is still jeop- 
ardized by hesitancy to require build- 
ings, which complied with an existing 
but now obsolete code, to meet safety 
requirements deemed to be minimum es- 
sentials for new structures. 


Where such protection proves incom- 
patible with plan of an older building 
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the installation of an approved & well- 
maintained automatic sprinkler system 
may serve to provide a reasonable sub- 
stitute. 

Special attention should be given to pro- 
viding adequate protection against fire 
in particular portions of a building, such 
as: mechanical equipment rooms, storage 
rooms, paint & carpenter shops, uphols- 
tery, furniture repair & mattress-renovat- 
ing shops, kitchens, stores, display rooms, 
attics, & other concealed spaces. 


protection of openings 


There are two types of protection ap- 
plicable to openings to fire-resistant en- 
closures & between fire areas. 

The self-closing door which is normally 
held in a. closed position, except when 
opened for passage thru opening. 

The automatic fire door which is nor- 
mally held in open position by weights 
attached to a chain having a fusible link 
which is fused by heat of fire thus per- 
mitting door to close. 

In view of hazard to life from smoke & 
accompanying noxious gases it should be 
evident that automatic fire doors, while 
serving to prevent spread of fire itself, 
are no barrier to passage of smoke & 
gases rendering an area serving as a 
means of egress unsafe for human use. 


churches are not immune 


The large percentage of the annual 3000 
church fires occur from November to 
April. Defects in heating equipment, 
electrical wiring & careless housekeeping 
play a major part in these losses. In re- 
cent years there has been an increase in 
such fires attributed to careless smokers 
following social gatherings. 

In the past 15 years 40,000 churches, 
more than 7 each day, were destroyed or 
damaged by fire in the United States « 
Canada. 

Expected losses for 1953 will exceed 
$50 million with. accompanying §inter- 
ruption of religious services, loss of 
church facilities & serious financial prob- 
lems. 

The auditorium character ot church 
buildings permits rapid spread of fire 
which, by reason of the fact churches are 
usually unoccupied for all but a few 
hours each week, may burn for a con- 
siderable period, especially at night, be- 
fore discovery. 

This is a type of structure which calls 
for prompt & automatic discovery of fire, 
immediate application of the means of 
extinguishment, & an alarm calling for 
outside help. 
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one-story industrial & commercial 
structures 


Trend away from multi-story industrial 
& commercial structures, with corres- 
ponding enlargement of single story 
areas, introduces new problems of fire 
protection & prevention. ‘These large 
open areas make prompt discovery of fire, 
automatic extinguishment & an alarm 
calling for fire fighting forces, of utmost 
importance. 


In buildings of extreme width hose 
streams are ineffective unless conditions 
permit fire extinguishment forces to enter 
building & attack the fire at close range. 


the hotel 


The tragic loss of life in hotels, even 
those of modern fire-resistive construc- 
tion, points up the hazard to life in 
buildings in which occupants are likely 
to be asleep when fires occur. Much de- 
pends upon the early discovery of fire & 
prompt:& effective measures for control & 
extinguishment. 


The fatal Winecoff Hotel fire demon- 
strated the hazard to life occasioned by 
open transoms over room doors opening 
on corridors. 


In remodeling existing hotels & commer- 
cial structures to provide enclosed stair & 
elevator shafts, where masonry enclosures 
present structural problems, wired glass 
in metal frames & self-closing doors pro- 
vide a substantial means of protection. 
Enclosed stairway & elevator shafts 
should be provided with the means of 
ventilation at or near top. 


the supermarket 


Popularity of the supermarket is largely 
predicated on the great variety of prod- 
ucts to be seen & purchased within a 
single store area & facility of self-service. 
This has encouraged marked increases 
in undivided floor areas with only means 
of egress with which public is familar 
located at front of store & usually thru 
narrow lanes past checking counters 
which would tend to impede exit of oc- 
cupants, especially under panic condi- 
tions which can easily be created by 
smoke, or a cry of “fire”—although re- 
sulting fire damage may be of little con- 
sequence. 


Danger to life & safety caused by un- 
reasoning panic cannot be overestimated. 
In the Iroquois Theater disaster in Chi- 
cago 602 persons lost their lives in a 
fire which did only nominal damage to 
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the building, while in the Coconut Gr 
fire in Boston many of the 492 who c 
were trampled to death. In both 
these tragedies inadequacies of means 
egress under emergency conditions ¢ 
tributed to death toll. 


Means for quickly detecting fire, & av 
matic means for its control & extingu’ 
ment, should be provided in these est 
lishments if safety to life is to be assur 
That loss of life in supermarkets — 
been limited is due to fact, which can 
be relied on, that, so far, 90% of 

have occurred when stores were 

open for business. | 


In a fire in one such occupancy, w 
no appreciable delay occurred in tura 
in an alarm, when the first company 
rived, probably within two mina 
16,000 sf of unbroken floor area was} 
inferno, the entire combustible ceil 
was involved, & estimated loss was $24 
000. In another instance 15 minu 
after discovery the whole roof fell, 
killing two employees. 


wm it 


Analysis of fires in supermarkets shi 
common denominators to have been: 4) 
ity area with its heating appliane 
motors, incinerators, air-condition’ 
systems—aunsatisfactory handling of co 
bustible refuse—tampering with el 
trical wiring & lack of proper employ 
education in fire protection. 


flammability of wood 


Our Boy Scouts have preserved ma: 
early tradition of producing fire by re 
bing two pieces of wood together. T 
should serve as a reminder of hazard 

placing wood in close proximity to v 
protected heating pipes, ducts, & heati 
units. Under laboratory conditions wo 
has ignited at temperatures of 212° 
(boiling point of water) while certe 
types of combustible insulating boa 
made from vegetable fibers, have ignit 
at temperatures as low as 170°F. Wh 
heated these materials give off a mixti 

of gases both flammable & toxic, whii 
explains such ready ignition & rapid bur 
ing. 


As summer room-temperatures ma 
reach as high as 100°F operating-ter 
peratures exceeding 90°F expose woo: 
or similar materials, to a heat of a 
proximately 190°F. Where any hea 
producing medium is placed on wood ¢« 
other combustible flooring, an adequa’ 
air space should be provided. This is e 
sential even where an incombustible is 
sulating medium is provided. 


INSTITUTE OF ARCHITEC! 


(Che American Institute of Architects 
lvelcomes the opportunity to support & 
varticipate i in the President’s fire preven- 
‘ion | campaign. 


ptudy & development of standards & codes 
jor fire prevention & safety. 

since the inception of this campaign, our 
organization has urged the _ broadest 
scope & interpretation & an emphasis 
upon safety for human life as ultimate 
lcriterion of codes & actions. 


( 

‘Everyone is concerned, at least indirectly, 
about human casualties & loss of life due 
to fires. However it would seem. that 
many codes & proposed standards have 
ibeen framed primarily to preserve build- 
ings & their contents, rather than human 
Jives. The architect shares fully the 
‘concern of owners, technicians & econo- 
mists over stupendous financial losses due 
to fires. 


But the architects, among technicians & 
design professions, in his approach to any 
problem, usually gives greater weight to 
direct effects upon human beings. 


Even with perfectly incombustible struc- 
‘tures, we shall probably always have 
some flammable contents. Even if spread 
of fire could be controlled, unless addi- 
tional precautions are taken there would 
still be danger of loss of life by panic & 
suffocation, which cause many more casu- 
alties & deaths than do actual contact 
with fire. 


Therefore, in our efforts to aid this most 
necessary & commendable campaign, we 
shall include & stress all precautions to- 
ward prevention of loss of life due to 
fires. Buildings & contents may be called 
expendable & may be recoverable; human 
life is:not. expendable & not retoverable: 
The architect, as coordinator of work 
of many technicians & specialists, has re- 
sponsibilities in all technical & design 
phases of fire safety. 


Among the many complex requirements 
of modern building which he must co- 
ordinate & specify completely in advance 
of construction, he must include fire- 
safety considerations in plan, structure, 
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construction, escapes, alarms, fire-proof- 
ness or fire-resistance, controls for fire, 
smoke & gas, built-in fire-fighting equip- 
ment, etc. 


There is no lack of technical data, as 
Mr. Bugbee of NFPA has indicated. 
Architects & practitioners of other design 
professions may know quite well what 
should be done, but these precautions 
cost owners money, due either to larger 
dimensions, or better quality of building, 
or additional equipment. 


If, in buildings for competitive use, such 
as hotels & restaurants, precautions are 
not legally required or are not strictly 
enforced, urgings of architect or even 
conscience of owner may not prevail, & 
hazards will get by for reasons of econ- 
omy. 


This is obvious, & it is therefore also ob- 
vious that importance & potential suc- 
cess of this campaign lies in participation 
of many large & influential groups out- 
side the architectural & engineering pro- 
fessions, whose interests are solely hu- 
manitarian & civic. 


Government agencies which are guiding 
& setting standards for various types of 
buildings can do a great deal to improye 
fire-safety by strengthening & emphasiz- 
ing their requirements. 


Officers, directors & staff of the AIA 
pledge their best efforts to continuing 
support of the President’s campaign. In- 
dividual architects, as citizens & in their 
professional practice, may be relied upon 
to use their skill & persuasion in the in- 
terest of fire-safety; but in many large 
& important public & semipublic buildings 
we shall be powerless unless by united 
effort of all who are here represented, 
public opinion is aroused to a demand, 
for clarification, enactment & enforce- 
ment of codes which are ready & avail- 
able in the form of standards & recom- 
mendations, awaiting your moral support 
& legal implementation. 


as read to The President's Conference on 
Fire Protection (May 1947) for James R. 
Edmunds, Jr, late past-president AIA, by 
Walter A. Taylor, Director AIA Depart- 
ment of Education & Research 3 


OF ARCHITECTS . 


JANUARY-FEBRUARY 1954 ; 


AIA File No. R9 


er TRENDS 6 COMMENTS 


on store design e @ e 


Retail establishments are essentially 
places of public assembly. As such their 
design, construction & equipment must 
be carefully planned for protection of 
customers & store personnel against dan- 
ger of fire or panic. “This same protec- 
tion must extend to merchandise & to 
sales & sérvice equipment within the store 
building. Fire control measures are 
therefore of prime importance to store 
architects & merchants they serve. 


Location & design of customers’ traffic 
aisles, fire-stairs & exits, sprinkler & fire 
alarm systems; protective design of es- 
calators, elevators & chutes; selection of 
fireproof or fire-resistant materials « 
structural systems & installation of' spe- 
cial fire-fighting equipment are among 
many technical aspects of design for fire 
safety. Standards for fire. safety have 
been established in city & state building 
codes & in over-all code of the National 
Association of Fire Underwriters. 


Most of these codes are well drawn. 
They should be continually reviewed, 
amended & improved as new planus 
conditions develop & as new materials & 
methods of construction are put into 
practice. The architectural profession 
has played a prominent part in formulat- 
ing present codes & should continue to 
aid in their. future: development. 


‘Morriso Ketchum; Jr, FAIA 


the safety-conscious architect 
says e © e 


Every building is a challenge to its de- 
signer to achieve maximum suitability 
for its purpose while assuring those who 
enter or occupy that building a high de- 
gree of life safety & freedom from per- 
sonal injury. Exits sufficient in number 
& arrangement are of paramount impor- 
tance & such exit requirements will vary 
as to character or degree of hazard ap- 
plicable to occupancy. 
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TRENDS & COMMENTS (continued) 


For many years the National Fire Pro- 
tection Association has sponsored the 
Building Exits Code which is prepared 
by its Committee on Safety to Life. The 
12th or 1952 Edition of the Code is now 
in process of editorial revision. In ad- 
dition to general items pertinent to this 
topic are special sections relating to 
schools, department stores, factories, hos- 
pitals & sanitariums, places of public as- 
sembly, hotels, office buildings, apart- 
ment houses, jails & penal institutions. 


A new section covering nursing, con- 
valescent & old-age homes is now in prep- 
aration for consideration of the NFPA 
membership at its 1954 annual meeting. 


Other sections will be added as the com- 
mittee can develop them. 


Because much that is in the Building 
Exits Code has been drawn from studies 
of numerous fires in which there has been 
loss of life & with empirical formulae de- 
rived from field measurement & observa- 
tion, the Code has become a valuable 
reference in the library of building 
planners. The American Institute of 
Architects has had continuing representa- 
tion on the committee since 1923 «& is 
presently represented by George S. Idell, 
AIA of Philadelphia, who has ably 
served as a committee member since 


1937, 


Francis R. Scherer, ALA, Chairman NFPA 
Committee on Safety to Life, Member ALA 
Committee on Human Safety 


on fire insurance e e e 


Conformance to local building code is 
not enough for the commercial building. 
Construction system, selection of mate- 
rials, equipment, plan & proposed oc- 
cupancy must also be reviewed to obtain 
lower insurance rates. Accompanying 
hypothetical case comparison illustrates 
importance of this factor of operating 
budgets. Experienced building owners 
expect architects to submit insurance data 
along with plans & specifications. Change 
in occupancy may cause a greatly in- 
creased rate. Rate schedules are further 
subdivided for contents-insurance. Nat- 
urally these kinds of insurance are not 
under architect’s control & we have high- 
lighted only the subject of building in- 
surance rate. 


Insurance rate schedules which apply to 
90% of the examples of this building 
type are established in each state by a 
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state-wide fire insurance rating organiza- 
tion supported by the fire insurance stock 
companies (although a few mutual com- 
panies participate) under state govern- 
ment supervision. Separate schedules are 
developed for each class of occupancy 
(mercantile, manufacturing, etc) & for 
fire-resistive & non-fire-resistive construc- 
tion. 


An architect may save his client thou- 
sands of dollars over the life of a build- 
ing by an insurance review & plan re- 
vision before construction, The National 
Building Code recommended by the Na- 
tional Board of Fire Underwriters 
(which also considers general safety pro- 
visions ) will serve as a guide to approved 
practice. Previous editions have been 
adopted by over 100 cities. When prac- 
tical difficulties arise in a specific job a 
recommendation may be obtained from 
the nearest office of the state fire insur- 
ance rating organizations. 


Decisions on fire protection & safety 
features will depend on a comparison of 
construction costs of alternate plans & 
corresponding insurance rates. Protec- 
tion of vertical openings, exposure to & 


“communications” with adjacent hazagt Lh 
are important factors in determinin / 
rates. Schedules also provide protectiona 


credits for following items: i 


automatic fire alarms i 
standpipes ql 
automatic sprinklers dl 
watchmen, clock & special building signalshh ‘ 
fire pumps 
fire pails & extinguishers 
It will be found uneconomic to provid, 
elaborate protection for ordinary lighh, 
occupancies. As in any other analysi} 
such a study can be prepared only for 
specific building. In usual projects if | 
need not require a formal or lengthy re 
view. fl 
t 
To sum up, fire insurance rates are preq 
dicted on construction, protection, ocd 
cupancy & exposure. Building valuation}. 
to which rates are applied is entirely req : 
sponsibility of insured party. The sched : 
ules list items, to be added or deducteeh. 
in order to arrive at the rate, in ¢/S100 
valuation /yr. “ 


Small Business Buildings, by Eric Pawleyp, 
Architectural Record, Jan 1950:110-111 


EXAMPLE OF FIRE INSURANCE SAVINGS 


FOR TYPICAL SMALL BUILDING 


assume area 20,000 sf 


height 

area floor- 

to-floor 

basement 20,000 sf 11 f 
Ist floor 20,000 sf 15 ft 
2nd floor 20,000 sf 12 ft 


occupancy 


retail storage 

heating plant 

retail 

offices & light 
occupancy 


CASE A: FIRE-RESISTIVE; rate per $100 is .035 


basement 20,000 x 11 220,000 cf @ $.50 $110,000. 

Ist-2nd 20,000 x 27 540,000 cf @ 1.12 604,000. 
fire-resistive total construction estimate $714,800 

CASE B: NON-FIRE-RESISTIVE; rate is .560 

basement 220,000 cf @ $.50 $110,000. 

Ist-2nd 540,000 cf @ .94 507,600. 
non-fire-resistive total construction est. $617,600. 
difference in construction estimates $ 97,200. 

CASE A: yearly ins. cost $714,800 x .035 $ 250.18 | 

$100 per year | 
CASE B: $617,600 x .560 $ 3,458.56 


in 20 yrs on annual renewals (can be bettered on term privileges): 


$100 per year at 
100% valuation: 


(% up to owner) ) 


CASE B: $ 69,171.20 
CASE A: $ 5,003.60 
SAVING $ 64,167.60 


71% of construction difference! 
note: interest, taxes, maintenance, etc, disregarded— 


estimating data from Murphy-Brinkworth Construction Corp 
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insurance official 


cceptance of an architect’s plan for an 
dustrial plant hinges primarily on effi- 
ent design, arrangement & cost of proj- 
‘t as well as general appearance. Con- 
nuing ability of plant to produce eff- 
ently is, naturally, of paramount im- 
portance & all architects well know that 


yPMstruction & protection to prevent shut- 
i ‘ 

1y (pow from fires, explosions & other 
| erating hazards. 


Vhat should these precautions be? They 
‘tsJall vary as individual plants vary « 
\fae fire protection engineer of individual 
jpmpany or companies elected to carry 
le insurance is best source of informa- 
i on. 


,|n the Factory Insurance Association, we 
ire continually working with architects 
jhile plans for plants are in blueprint 
age & our familiarity with fire preven- 
,oyion regulations, requirements & new de- 
“Hces can be of material help. Such early 
‘tage planning can accomplish these re- 

jjults at lower insurance costs & on a more 
yj atisfactory basis. 


Chere is, of course, keen competition in 
i insurance business & any fire preven- 
ion engineer will gladly assist architects 
ven if his company or companies are not 
avored with the order for insurance. 
de, naturally, hopes that work that he 
tas done will assist in securing the order 
jo don’t hesitate to call on him for as- 
istance early—when he can work co- 
‘pperatively with architect to best ad- 
vantage. 


| F. D. Ross, General Manager 
Factory Insurance Association 


the industrial insurance man 
says e @ e 


Vost effective means of obtaining fire 
safety is sprinkler protection supplied by 
adequate & reliable source of water. Use 
of building materials which will not 
, |ontribute excessively to severity & dur- 
ylation of fire is an added safeguard which 
,|may be of considerable importance in ab- 
jsence of complete sprinkler protection. 
Safeguards which apply to all types of 
uildings & occupancy conditions include: 
avoidance of lightweight combustible 
building construction 

enclosure of all hazardous processes in 
which fires may occur 


protection of vertical openings such as 
stairs & elevator shafts with non-com- 
bustible construction having all doorways 
equipped with approved fire doors 
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INSURANCE AUTHORITIES SAY « « « 


If sprinkler protection is to be omitted, 
office areas should be equipped with metal 
furniture & suitable protection provided 
for office records as outlined in the 
NFPA standards. Acoustical tile or 
any wall or ceiling surfacing material 
should be non-combustible so that flame 
would not spread rapidly over the sur- 
face & constitute a life hazard to occu- 
pants. All such material should be at- 
tached directly to wall or ceiling sur- 
faces so as to avoid air-spaces. Concealed 
spaces above suspended non-combustible 
ceilings in many types of offices cannot 
be avoided. In such cases the floor or 
roof above, suspension system, suspended 
ceiling & any other equipment or mate- 
rials within concealed space should be 
of non-combustible construction, other- 
wise sprinklers should be provided in the 
space. 


Rapid strides have been made in per- 
sonnel comfort by modern heating « 
ventilating systems. Air conditioning has 
become a “must” in many parts of the 
country. [hese systems with their ex- 
tensive duct arrangements thru which 
smoke, heat & flame can readily pass from 
one area to another, need safeguards for 
fire safety. Adequate regulations are 
fully outlined in NFPA’s Pamphlet No 
90, Air conditioning, warm air heating & 
air cooling in ventilating systems. 


Essentially these safeguards consist of 
provision of fire dampers at various loca- 
tions in air conditioning ducts, tempera- 
ture-actuated devices for shutting down 
fan in case of fire, use of non-combus- 
tible filters & suitable insulation for 
ducts. “There is also a marked trend to- 
ward windowless buildings. In this type 
provisions must be made for clearing the 
building of heat « smoke so that public 
fire-fighting personnel can enter, locate 
fire & bring in suitable equipment for 
its extinguishment. If such a building 
is equipped with an air conditioning sys- 
tem this can be accomplished by auto- 
matically closing fire dampers in certain 
ducts & opening others so that fresh air 
can enter building & smoke be exhausted 
to atmosphere. 

Retail stores & merchandising areas 
should be equipped with sprinkler protec- 
tion & goods on display should be sep- 
arated as much as possible into groups so 
as to avoid rapid spread of fire. “This is 
particularly needed where goods are hung 
on racks since fire spreads very rapidly 
over surfaces of closely hung materials. 
In addition to fire safety in such areas 
where large numbers of people are pres- 
ent, panic & life hazard is of equal im- 
portance. 
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Provision of fire safety in industrial oc- 
cupancies has become more complex in 
recent years due to many new processes & 
materials. Aside from sprinkler protec- 
tion, where occupancy conditions or con- 
struction require such protection, large 
undivided areas should be separated so 
that a severe fire will not involve com- 
plete building or plant. This requires 
sub-division of plant or building areas 
by first-class fire walls to prevent exces- 
sively high values being subjected to any 
one fire & also to minimize loss of pro- 
duction by destruction of important parts 
of the plant. Fire-proofing of steel col- 
umns & beams is of major importance 
under certain conditions of occupancy. 
Where storage may be piled high around 
columns, shielding them from sprinkler 
water, fire-proofing should be provided. 
In absence of such obstruction, sprinkler 
water would prevent them from collaps- 
ing if subjected to heat of fire. 


R. C. Corson, Engineer, Standards Depart- 
ment Factory Mutual Engineering Division 


the life insurance safety consultant 
says e e e 


Perhaps the one important safety feature 
most overlooked in design of offices & 
mercantile establishments is provision of 
adequate fire-stops. When they are not 
provided, a fire that could be confined to 
one area or location is able to spread 
from one floor to the next or from one 
room to another. The simple measure of 
extending floors to provide fire-stops & 
providing adequate insulation helps to 
localize a blaze which may otherwise 
involve entire building with danger to 
surrounding structures as well. 


Many buildings, even in this day of pro- 
gressive design, are built with false ceil- 
ings that do not have adequate fire pro- 
tection. Rows of stores having common 
roof are provided with common false 
ceiling & divided by partitions that term- 
inate at ceiling instead of extending up 
at least to underside of roof. While this 
is economical construction, it becomes 
extremely expensive when it permits a 
fire that breaks out in one store to spread 
to other establishments. Not one but 
many persons may be put out of business 
& lose employment. When plenum-type 
ventilating systems are selected, archi- 
tect & engineer should make sure that 
necessary precautions are included in de- 
sign to divide these areas so that pro- 
tection is afforded against spread of fire. 


Thomas J. Berk, Safety Consultant 
Metropolitan Life Insurance Company 
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TRENDS & COMMENTS (continued) 


the contractors say ® ® ° 


Elimination of fire hazards in offices has 
become a matter of great significance, 
especially since cigarette smoking has be- 
come so general. Although carelessness 
in disposal of smoldering cigarettes Is a 
personal matter & not one for the archi- 
tect’s consideration (except in his own 
office) every device known for prevention 
of spread of fire should be employed in 
designing offices, mercantile & industrial 
structures. Elimination of dark corners 
& concealed recesses where paper & other 
flammable material can accumulate un- 
noticed, is of great importance. 


Safety of employees with respect to exits, 
fire escapes, etc, is generally provided for 
by state & city ordinances but first & most 
important consideration is prevention of 
fires. Ample provision should be made 
for prompt disposal of waste material. 


Old fashioned metal trash cans are in 
themselves, serious hazards. Too often 
they become overloaded so that covers do 
not close & a match not carefully ex- 
tinguished or a cigarette butt thrown into 
a can, starts a major conflagration. In- 
stallation of incinerators adequate in 
number & accessible to sources of ac- 
cumulation of waste paper, etc, seems to 
be a partial sulution to this problem. It 
might be well to specify that all closets 
where cleaning materials, oily cloths « 
mops might be stored should be lined 
with non-flammable materials & inside 
of doors to such spaces, with frames & 
casings, should be metal-clad. Of course, 
flammable cleaning materials & oily rags 
& cleaning cloths should not be stored 
in such spaces anyway, but oftentimes 
people are careless. 


Complete sprinkler installation is e 
sential in many structures where fire 
hazard is especially acute, particularly in 
industrial buildings where manufactur- 
ing operations involve use of oils & flam- 
mable liquids. Many manufacturing 
processes produce flammable & explosive 
dust. In such cases care should be taken 
to specify floor material which will pre- 
vent sparks from being made by contact 
with metals. 


Ss- 


After all is said, however, no refinement 
in design or specifications will supplant 
the need for good house-keeping in office, 
mercantile & industrial establishments in 
prevention of destructive fires. 


Burt L. Knowles, Associated General Con- 
tractors of America 
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the timber construction engineer 
says e @ e 


The wide-spread misconception that in- 
combustibility & fire resistance or fire 
safety of buildings are synonymous & 
extent of unthinking acceptance by many 
modern designers of this idea have been 
brought forcefully to our attention by 
the General Motors fire. It has been 
said that if the unprotected steel roof on 
this structure had not collapsed & fire- 
men could have fought the fire safely 
from within, the fire never would have 
gotten out of control. It has also been 
said that if this building were of modern 
timber construction, roof would not have 
collapsed & fire would not have gotten 
out of control because it would have 
been relatively safe to fight the fire from 
within, instead of being forced to fight 
it from without as a safety-to-life pre- 
caution. 


Comparative fire resistance of wood & 
metal (combustible & incombustible) con- 
structions may be illustrated by the 
photograph taken after a Frankfort, 
New York, casein plant fire in which 
steel roof trusses quickly collapsed—a 
total loss—« a nailed 12x16” laminated 
wood beam stood up after hours of burn- 
ing & supported the twisted steel girders. 


This comparison is also demonstrated by 
the chart entitled, “Strength of steel, 
aluminum & timber in relation to stand- 
ard fire test,” taken from ‘Structural 
Timber for Dock Work” by P. O. Reece 
in the November 1952 issue of The Dock 
and Harbour Authority. The following 
is quoted from that article: 


“Taking into account factors of safety 
normally employed in design, failure of 
fully-loaded ties would not occur until 
strength value dropped to about 25% of 
original. Comparing results at this level, 
we find times taken to reach failure are as 
follows: 


e aluminum alloy 


(British AW 10B) 


e mild steel 


about 3 min 
about 6% min 


e softwood about 29 min 

“From this it is clear that in buildings of 
a class for which unprotected steel or alu- 
minimum are acceptable, softwood of a mini- 
mum thickness of 2” will afford vastly su- 
perior measure of fire endurance. To meet 
more rigorous requirements, fire-retardant 
treatment &/or greater thicknesses of ma- 
terial, are obvious remedy. For instance, 
where columns & beams are required to have 
fire resistance of 1 hr, it is often provided by 
encasing steelwork or reinforcement with 
minimum thickness of from 1” to 142” of 
concrete. It seems clear from foregoing that 
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nailed 12x16 laminated wood beam hoi ul 
ing up steel truss members 
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masonry collapse attributed to dimensionad 
changes during fire 


| 


0 endurance of 1 hr can be assured at less 
\}' by softwood structure, provided thick- 
ses used are not less than 4”, or, alterna- 


r ly, by encasing steelwork within 11” 
fimber.”’ 


Forest Products Laboratory states: 


W'Acceptable fire resistance in wood con- 
iction is obtained by taking advantage of 
-insulating qualities of wood & by em- 
ying good structural details. Perform- 
¢ of wood in structures under fire con- 
ons may be further improved by im- 
iignation treatments & surface coatings 
ih fire-retardant materials . . . Heavy tim- 
ys construction is fire-resistant because of 
)W rate of burning of wood in massive 
[m—Fire resistance of glued laminated 
juctural members such as arches, beams & 
umns, is approximately equal to fire re- 
jtance of solid members of similar sizes.” 


| most cases, it is contents of structure, 
ither than structure itself, which origi- 
ites the fire, ie, frequency with which 
les occur is a matter of contents & oc- 
)pancy rather than materials of con- 
Yuction. That the so-called “fireproof” 
uilding is essentially a myth is empha- 
ized in the following excerpt from 
dE WASHINGTON Post, in which Fire 
thief Charles Edward Schrom, who has 
len a Washington, DC, fire fighter for 
)) years, is quoted: 


| 


_”*There’s really no such thing as a fire- 
Woof building,’ declared Chief Schrom, who 
msiders the hardest work he ever did the 
hrs he put in two years ago trying to 
t out a fire on the 6th floor of the ‘new 
reproof post office building.’ ”’ 


ire Chief Joseph L. Trudell, City of 
ay City, Michigan, remarked in con- 
ection with fire in an unused railway 
epot structure: 


“Building approximately 160’ long of 
ick & stone construction with roof part 
nade entirely of wood. Fire enveloped en- 
re attic & charred 2x8 roof rafters about 
4’. Im my opinion, | would say that a 
uilding constructed of heavy wood mate- 
al is more fire resistant than a building 
nade of brick & masonry because you are 
iot bothered with contraction & expansion 
uch as you experience with iron when in 
ontact with extreme heat.’ (see photos p. 


0) 


[hat performance only, rather than a 
abel such as combustible or incom- 
ustible, should be the criterion for fire- 
est ratings & building code regulations 
; gaining recognition. It is to be hoped 
hat a healthy by-product of the Gen- 
ral Motors fire will be to direct prac- 
ices & thinking back to fundamentals 
ased on performance, & to dispel such 
nisconceptions as that fire resistance or 
ire safety & incombustibility are synony- 
nous. 


Frank J. Hanrahan, Executive VP 
American Institute of Timber Construction 
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CONSTRUCTION & MATERIAL MEN SAY « « 


the finish manufacturers say e e e 


It may surprise many architects to learn 
that paints can be used as safeguards in 
building construction, rather than con- 
sidered sources of fire hazard. 


One important lesson taught by the 
FCDA’s film, ‘““The House In The Mid- 
dle,” is that heat-reflecting « surface- 
smoothing properties of ordinary white 
house paint will prevent a wooden struc- 
ture, free of litter, from being set on fire 
by the heat flash of an atomic bomb. 
Well-painted, well-kept properties will 
limit radius of total destruction due to 
a large blast or fire, whether caused by a 
bomb or by an industrial accident. 


Fire-resistance of conventional paints can 
be increased, if necessary, by incorpora- 
tion of special resins, oils & pigments, 
without sacrificing properties usually as- 
sociated with good paint. 


Wherever a special hazard is involved, or 
greatest degree of safety is desired, con- 
sideration should be given to a puffing 
type of fire-resistant paint that sacrifices 
itself at temperatures above 300°F. The 
puffed paint residue, rather than original 
intact film, then becomes the effective 
barrier layer in preventing underlying 
surface from becoming overheated or 
from adding fuel to the fire. Intumes- 
cent* paints of this type are being used 
today to increase burn-thru time of 
wooden door panels without having to 
install metal-faced or mineral-filled 
doors. They are also being used to pro- 
vide thermal insulation (after a fire 
starts) to coated steel beams & girders 
that would otherwise deform or collapse 
under heat. 


Planned use of fire-retardant & fire-re- 
sistant properties of paints should begin 
with the architect at his drafting board, 
at same time he is considering fire-resist- 
ant partitions, exits, fire escapes, ex- 
plosion vents & sprinkler systems. 


The architect should realize that maxi- 
mum fire safety in a building designed 
either for office, retail or industrial use 
can be obtained thru intelligent use of 
paint, rather than by reducing or elim- 
inating paint as a material of construc- 
tion. 

Dr. Mark W. Westgate, Director, Scientific 

Section, National Paint, Varnish & Lacquer 

Association 


*(Ed. note: The Society for the Abolition of 
Prefixes should get after that word & make 
it more couth. Like “‘inflammable” it does 
not mean non-tumescent!) 
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puffing paint protects wood against flame- 
spread (left) & charring (right shows bottom 
half of test stick after sawing apart) 


the electrical manufacturers 
say ee 8 ® 


Architects, & other experts in the build- 
ing field, have available, in the form of 
the National Electrical Code, the most 
comprehensive & generally recognized 
safety standard developed for any serv- 
ice facility for all types of buildings & 
occupancies. This electrical safety code, 
developed as an American Standard 
under sponsorship of the National Fire 
Protection Association, details require- 
ments for installation of electrical facili- 
ties & equipment for practically all ap- 
plications. 


Architects should be free to choose, from 
the many available & recognized wiring 
materials & wiring methods, those which 
are most readily adaptable to particular 
needs of the building under design. 


It is obvious that NEC is not an instal- 
lation-design-standard for optimum use 
of electrical equipment. Safety is but 
one important aspect of the design prob- 
lem for electrical facilities. Adequacy 
is equally important. Electric wiring 
to provide essential « desirable comfort & 
convenience in form of adequate illumi- 
nation, air conditioning, heavy-duty ap- 
pliances & power facilities must be de- 
signed in accordance with present & pro- 
jected needs of occupants, 


thy, ID, JCC, 
Safety Regulations Department, National 
Electrical Manufacturers Association 


Manager, Engineering & 
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FIRE SAFETY 


desis AIR 


EXHAUST 
Fan STARTS 


baneeR 
AUTOMATICALLY £ 
OP ERS | 


Fig. {7 


This diagram shows how 


the System in Fig. 16 would func- 
tion under the influence ofa fire 
originating at adistance from the 
wellway. The exhaust fan is oper- 
ating but the water curtain has 
not reacted. 


Fig. 18- In this view, the System 
is reacting toafire close to the 
wellway and the water curtain is 
in operation. 


courtesy Otis-Westinghouse-Grinnell 


operation of exhaust water spray protective system for moving stair installations in multi- 


story buildings—see note under ” 


the escalator specialist says « « 


Smudge fires have occurred in drip pans 
at dumping end of treads on several 
escalator installations. Investigation dis- 
closed that debris had accumulated at 
dumping end in a very short time. This 
debris was of type that would not sus- 
tain a flame fire, but when ignited, 
creates a smudge fire of some duration. 
Particular installations involved did not 
have easy access to dumping ends. In 
view of these experiences we are now 
posting purchasers so that they may de- 
termine if they desire to provide for spe- 
cial access when considering new instal- 
lations. 


On many installations access is provided 
thru a vent grille or an access panel & 
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on opposite page 


reached only from floor below by a lad- 
der. Considering need for more fre- 
quent cleaning, hazards of working from 
a tall ladder, need & availability of a 
ladder, & possibility of damage to mer- 
chandise directly below cleanout doors 
indicate that this method is highly un- 
satisfactory. 


On escalators having separate machine, 
access to lower ends, as well as to upper 
ends, is accomplished from double-width 
machine room, but with machine room 
integral with truss on the “R”’ escalator, 
& ON Our competitor’s equipment, a com- 
mon beam supporting a lower end pre- 
cludes this type of access. 


After considerable study we have de- 
veloped a means of reaching lower land- 


. BULLETIN OF THE AMERICAN 


ing drip pans thru an access area creat} i 
by extending plaster enclosure, with | 1 
cess to this area by means of a trap dcf 3 
in floor. Ww 


Equipment provided with easy means iff 
access to drip pans can be cleaned fyi 
straight time during off-hours of escaifjs 
tor operation, & no overtime would fi! 
involved. Poor access, however, woul 
necessitate a much longer period fy 
cleanout—sufficient to require overtinypii 
We believe that one smudge fire cou} 
easily offset extra cost of providing mea‘ 
of easy access & that taking this extra pris 
caution initially would be to purchase nl 
best interests, i 


Pits for lower ends in lowest floor off 
building present another problem, & sari! 
principle is involved. It is our recorp” 
mendation that lower pit be extended} 
provided with a manhole over the exte# 
sion. 


{iy 


mt 


We are not concerned with dumping er 2 
at upper landing, as this area can | 
reached from machine room. We beliey 
it would be best to provide access at ag 
lower landings, as, on most installaticng. 
escalators are reversed, & regardless ¢ 
initial direction, there will be need « 
cleanout of lower landings. 


In cases where purchasers decide to re’ 
upon access doors or vent grilles for th] 
access we recommend hinged panels i 
order to minimize time required to rr# 
move panels & possibility of removed 
panels falling accidentally. 


D 


R. B. Scott, Executive Representative 
Otis Elevator Company I 


the aluminum manufacturer 
says © @ e 


To best of our knowledge no buildi 

frames requiring fire-proofing have bee 
built from aluminum alloys, & as a re 
sult no fire-proofing techniques have beed} 
developed specifically for use with t 

metal. If an investigation were to bi 
started on this subject present material 
for fire-proofing steel such as concrete 
brick, tile, gypsum, metal lath & plaste: 
would be investigated as there is reaso} 
to believe they would be suitable for us: 
with aluminum alloys. 


R. C. Kasser, Head, Structural Section 

Sales Development Division 

Aluminum Company of America 
British experience indicates value of thic? 
coatings of sprayed-on asbestos fiber co 
pounds if possible to protect agains: 
moisture absorption which would ac 
celerate corrosion. ) 


. | 
Research Editor | 
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fire protection engineer 
|S @ @ @ 


near as we can tell, there were some 
),000 fires in buildings in the US in 
'p3. If we are ever going to halt this 
jzraceful upward trend of loss of life 
jestruction of property by fire, we will 
re to pay more attention to design & 
listruction of our buildings. Certainly 
jistruction materials including interior 
jish should be selected for resistance to 
consistent with height, area & use of 
lucture. Adequate fire cutoffs or bar- 
‘rs should be provided to prevent 
read of fire, smoke & gases both verti- 
ly & horizontally in any important 
jilding. Design of exitways should 


pendent, easily accessible means of exit 
yuld be provided as needed for prompt 
covery & extinguishment of fires in 
buildings. Building codes now in 
ect should be examined & revised when 
fcessary to assure that technical pro- 
slons are in conformity with modern 
je protection practices, & all such codes 
Jould contain adequate provision for 
irrecting deficiencies in existing build- 
gs. Principles of good housekeeping, 
ntrol of smoking, & safeguarding of 
immable liquids, should be adopted « 
‘cepted as a matter of course in all 


rchitects have a great responsibility for 
foper fire protection measures in any 
uilding with which they identify them- 
Ives. It seems to me that all too few 
‘chitects have included fire protection 
. their basic approach to their work. 


Percy Bugbee, General Manager, National 
Fire Protection Association 


T 


4 
ne Underwriters’ Laboratories 
ays ee 8 ® 


aterior finishes on walls & ceilings of 
fices, retail & industrial spaces, applied 
yr acoustical, insulation & decorative 
urposes, are contributing to fire hazard 
y rapid flame-spread developing from 
icipient fires. 


mn recent years many new materials have 
een developed for these uses, & are be- 
1g promiscuously installed without re- 
ard to, & with misinterpretation of, 
yeir burning characteristics, particularly 
; to flame-spread. “Tremendous increase 
1 use of these materials, unless properly 
lected for specific uses, will produce un- 
rarranted loss of life & property due to 
apid flame-spread which some of these 
vaterials develop under existing condi- 
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tions in buildings. Architects can be of 
tremendous aid in overcoming this di- 
lemma by recognizing fire hazard in ad- 
dition to appearance, ease of application, 
“K” factors for insulation « “NRC” 
factors for acoustic tiles & also decora- 
tive appeal & utility of various plastic 
products. Variations in flame-spread of 
these products is unbelievable, & archi- 
tects & builders should not be misled by 
demonstrations with Bunsen-burner-size 
flames but should avail themselves of 
data produced by organizations qualified 
in the field of fire protection. 


A. J. Steiner, Protection Engineer Under- 
writers’ Laboratories, Inc. 


the structural engineer says e e e 


The art & science of “built-in” fire safety 
is well developed & many, if not most, 
features required to make buildings fire- 
safe are prescribed by modern building 
codes. There remain some very impor- 
tant problems which are troublesome 
either because they have not been resolved 
to the satisfaction of all interested 
parties, or because they fall outside 
proper scope of building codes. 


An extremely important problem of the 
first sort is safeguarding of moving stair 
openings between floors in department 
stores. Requirements for fire safety could 
easily be met by putting moving stairs 
in shafts equipped with automatic fire 
doors as is done with stairs. 


However, customers riding an open mov- 
ing stair have an excellent view of goods 
displayed in the story they are traversing. 
Open moving stairs are therefore ex- 
tremely desirable for business. On other 
hand, smoke & hot gas from a fire, rising 
thru moving stair openings in a floor, can 
cause panic among customers, prevent 
use of the path of vertical travel to which 
they are most accustomed, asphyxiate 
them & spread fire from story to story. 
Fire safety requires that the latter be 
prevented. Business demands that the 
former be maintained. How can they 
be reconciled ? 


The Otis Elevator Company has col- 
laborated with the Grinnell Company to 
develop « demonstrate a system to pro- 
tect moving stair openings in case of 
fire. It consists of a water curtain & a 
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TRENDS & COMMENTS (continued) 


down-draft strong enough to stop flue 
action. The Factory Mutual Labora- 
tories have developed a system of pro- 
tection for openings thru fire barriers. 
It utilizes directed high pressure spray 
which covers opening & produces a strong 
draft toward fire. Such systems, to be 
effective, must be triggered automatically 
to operate before any considerable 
amount of smoke passes thru opening. 
Smoke-actuated devices are available for 
such use. 

(see illustrations of moving stair system on p 12) 


Problem then is one of economics. Is 
owner willing to pay cost of effective 
protection in return for advantage of 
open moving stairs? If not, they should 
be enclosed, as required for ordinary 
stairs. 


Another problem confronting architects 
is whether or not to provide protection 
such as sprinklers or detection systems 
for retail shops & industrial buildings in 
which it is not required by codes. He 
should realize in this connection that 
building codes are primarily concerned 
with safety of rest of the community. 
Good practice & the client’s interests 
often require additional safeguards. This 
is particularly true of retail & industrial 
spaces where large values are exposed, 
rapid spread of fire must be expected or 
possible sources of ignition are numerous. 
The recent General Motors fire is a case 
very much in point. 


A sound start for a determination in this 
case is to compare annual amount neces- 
sary to amortize cost of protection with 
increase in insurance premiums that its 
omission would entail. Local fire in- 
surance rating bureaus can help with data 
needed for this purpose. Cost of in- 
terrupted business is harder to evaluate 
but should certainly be considered when 
cost of protection & insurance differential 


are close. 
When in doubt remember this. “There 
will be fires in your buildings. Then, 


the product of your drawing board may 
very well determine whether occupants 
live or die & whether your client stays 
in business. 

John W. Dunham, Supervising Structural 

Engineer 

Public Buildings Service GSA 
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the fire-protection specialist 
says @ @ e 


The most important factor in fire-safe 
design of office, mercantile « industrial 
building is realization on part of architect 
& engineer that it is their responsibility to 
design buildings to withstand anticipated 
fire loads just as it is present practice to 
make structural design commensurate 
with anticipated floor load. Fire loads 
can be calculated & structure designed 
accordingly, both from point of view of 
life safety & protection of property 
values. It is only through pre-planning 
for fire safety that satisfactory results 
can be obtained. If consideration of 
fire protection is left until after struc- 
ture is completed, results will almost cer- 
tainly be unsatisfactory. Principles of 
fire safety are well known & informa- 
tion on proper application of fire protec- 
tion engineering to individual fire prob- 
lems can be readily obtained. 

Heretofore failure of a building due to 
structural collapse has been largely con- 
sidered as a disgrace upon the designer, 
but failure by fire has been considered 
an “act of God.” This attitude is gradu- 
ally changing & there is increasing reali- 
zation of responsibility of designer for 
fire safety as well as for Peucedral safety. 


Robert S. Moulton, Technical Secretary 
National Fire Protection Association 


the safety engineer says e e e 


Present trend in design of exterior walls 
results in questionable resistance to fire 
exposures. I refer to buildings such as 
the widely-publicized Lever Brothers 
Building in New York; apartment 
houses on Lake Shore Drive in Chicago; 
Belluschi’s Equitable Building in Port- 
land, Oregon; & numerous others where 
exterior walls are almost entirely of 
glass. Such buildings & their contents 
may be subject to severe damage from 
exposure fires. From standpoint of blast 
resulting from bombing, the only merit 
would be that glass would be shattered 
& thereby reduce pressure on structural 
elements. 

Another type of construction that is re- 
latively new, is the so-called curtain wall 
with exterior walls of steel or aluminum 
insulated sheets. “There are a number of 
such buildings in Alaska. It seems to 
me that such construction is open to ques- 
tion also in congested areas since unpro- 
tected metals may not withstand fire 
exposures. 

I do not think we should close our eyes 
to these developments & wait for a dis- 
aster. Perhaps tests should be initiated 
to determine just what may be expected 
of the new type of exterior walls. 
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the wood technologist says ¢ ¢ ¢ 


Protection of wood against spreading of 
fire can be provided by two types of 
treatments: impregnation with fire-re- 
tarding chemicals & surface coverings of 
fire-retarding coatings . . 

Impregnated wood has been in use to a 
limited extent for many years & during 
the war years, large quantities were used. 
It is an established commodity . . 
Forest Products Laboratory has been in- 
terested for some time in possibilities of 
fire-retarding coatings to check spread 
of small fires & has made many fire tests 
of effectiveness of such materials . 


Wood exposed to fire temperatures will 
char, regardless of whether it is coated 
or not. The best that can be expected 
of a paint-type coating is to stop or re- 
tard spread of flame along surfaces. De- 
gree to which flame-spread is checked is 
dependent on type of coating & its thick- 
ness. & on fire conditions present, such 
as design of painted structure, size of 
fire, duration of exposure, presence of 
draft & temperature of air. After fires 
develop to large size & burn rapidly or 
for considerable periods, they may over- 
come resistance of fire-retarding coat- 
ings—but small fires can often be kept 
small or even caused to die out by suit- 
able coatings... 
In addition to fire-retarding effectiveness, 
other properties must be taken into con- 
sideration. Among these are reasonable 
permanence of both fire-retarding effec- 
tiveness & adherence of coating to wood, 
resistance to comparatively high relative 
humidity &, to some extent, appearance 
of coating. Resistance to weather is also 
desirable but is usually absent . 
(This report includes formulas for 19 
fire-retarding applications of 9 general 
types ) 

Arthur Van Kleeck, chemist 

Forest Products Laboratory, Forest Service 

US Department of Agriculture 


(Report No. R1280 Feb 1953—Fire-retard- 
ing coatings) 


the manufacturers of fire-safe wood 
say e e e 


Lumber of various species when pres- 
sure-impregnated with recognized fire- 
retarding chemicals will 


e stop or confine a fire when built into 
fire doors 


@ prevent start of fire 
prevent spread of fire 


e@ not contribute fuel to support fire or 
flame-spread 


e make wood in office or shop fire-safe 


1954 : 
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Revised building codes recognize impcq. 
tance of treated fire-retardant lumber f: 
many types of structures. Lumber pre 
sure-treated with approved chemic 
formulations to make it fire resistant. 
now on the list of approved materials i 
sued by the Underwriters’ Laboratorie 
Inc, Chicago, Illinois. 
Natural beauty & warmth of wood a 
unequaled in many applications & it e 
cels where acoustical treatment is a fa: 
tor. Wood can be shaped & worked [| 
meet every known requirement. Exot 
veneers may be employed. Either natur: 
or painted finishes may be used for wocf 
treated to render it fire-retardant. Pr 
tective opening assemblies bearing r 
ings of insurance underwriters & usirip! 
fire-retardant lumber afford opportunit} 
for continuous paneling effects. Venee# 
can be matched, panel to door, so thaf- 
an unbroken design will result. 
Fireproofed wood has been used for ove 
40 years in New York City for office, zr 
tail & industrial buildings. 
D. R. Hicks, Secretary-Manager, Seramh 


Bureau American Wood-preservers’ &. 
sociation 
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PRE-SCHOOL BUILDINGS 


by Heinrich H. Waechter, AIA * 


educotor-architect relationship: 


Nursery school & kindergarten plan- 
ning requires intimate understand- 
ing between teacher & architect. Ar- 
chitect must observe & try to under- 
stand the great variety in activities 
of the very young child & educator 
needs architect’s imaginative & 
technical skill in order to find 3- 
dimensional expression of his teach- 
ing ideas. The more precise the 
educator’s formulation of teaching 
needs are, the better will be the ar- 
chitect’s stimulation to find answers 
in terms of building. (Note: another 
architect points out that this is most 
true for 2-6, for older children a 
general formulation of teaching 
needs may lead to a better answer 
in terms of building design.) 

It is not enough to provide for health 
thru good lighting, ventilation & suf- 
ficient space. It is not enough to 
choose types of construction & mate- 
rials to provide for requested 
amounts of space & to stay -within 
budget limitations. The main ques- 
tion will always be how to provide 
environment & building facilities in 
which a certain type of education 
can take place in best possible way. 
A well designed building for such 
educational purposes results from in- 
tegration of educational & architec- 
tural thought. 


planning requirements: 


Pre-school buildings are essentially 
part of the housing situation & there- 
fore should be located as near to 
family homes as possible. Most ideal 
situation lets child walk safely from 
home to school thru a greenbelt, a 
continuous landscaped area _ undis- 
turbed by traffic (see illustration— 
but youngest children need trans- 
portation or escort). In built-up city 
areas with multi-story apartment 
houses it is difficult to find enough 
out-door playground space & chil- 
dren often meet dangerous traffic 
on their way to & from school. Some 
very large modern apartment houses 
have pre-school facilities for the 
youngest children right in the block. 
Pre-school education is usually sep- 
arated from public schooling & most 
nursery schools are privately owned. 
Only 5- to 6-year olds go to public 
kindergartens connected with public 
schools. Trend to consolidate school 
districts & build many large-sized 
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schools causes a problem in plan- 
ning of pre-school facilities. A small 
number of pre-school children living 
near such consolidated schools can 
still be housed on the site. If amore 
typical number of pre-school chil- 
dren are transported daily with the 
other children, the bus system has to 
be enlarged & becomes complicated 
—with little ones squeezed in be- 
tween older children. Under these 
circumstances the small child be- 
comes unnecessarily detached from 
home environment, particularly if 
the community has good houses in 
well-designed residential site plan- 
ning. 

various types: 

Although pre-school education for 
the young child from 2-6 has a his- 
tory of more than 200 years pre- 
school training has not been gen- 
erally accepted. Much progress has 
been made &, with varying educa- 
tional & social approaches, following 
major types have evolved: 


e nursery schools 
neighborhoods, 
velopments 


e kindergartens as part of public school sys- 
tem or, if sponsored by PTAs, in class- 
rooms furnished by school district 


e pre-school facilities in settlement houses 
& other philanthropic institutions 


e pre-school laboratories in colleges or high 
schools with curricula related to educa- 
tional, psychological or child-care train- 
ing 

We are not considering child-care 

centers & nurseries which relieve 

mothers while they work or go shop- 

ping but which do not maintain a 

regular educational program. 


schedules: 

Educational & child-care standards 
in schools for the very young are 
generally very high & demand more 
variety in facilities than we find in 
other school types. Such a program 
may be illustrated by a_ typical 
schedule which includes different 
play periods & takes care of routine 
activities, like eating, sleeping, 
toileting, etc. Such schedules should 
be flexible & will require more time 
divisions for the youngest than for 
the older groups, depending on need 
for physical care & length of time 
children can pay attention. Day 
schools need to be more elaborate 
as to facilities for eating & sleeping 
than schools which operate only on a 
3-4 hr basis. 


located in residential 
including housing de- 


play activities: 


Generally accepted principle | 
“learning by doing” is basic in prig 


school curricula. 


in which children go about separaip 
activities, alternate with group actii? 
ities in which all participate. Brief 
health inspections to detect any sicg 
of contagious disease are given by 
fore the child joins the group in thy 
morning. Furthering mental & bodiip- 
health is a major part of the educ¢ 


tional program. 


Free-play perioap. 


| Bl 
Be 
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A child can, at any time, joif 
others in social play or retire to- 
quiet corner & busy himself witt) 
something of his own interest. A 
may work at a table, on the flocg 
or in the garden. Activities of 2- 
year olds will be much simpler tha 
those of older children. Followin 
tables indicate appropriate mate@: 
rials & activities: bi 


e 


open cabinets & crayons blocks — 
shelves: (child pegs picture © 
proportions) balls books 
puzzles various 
toys 


doll houses 
stage 
store 
post office 


play equipment: 
(sometimes child- 
built) 


waterplay 
floating animals 
toys or boats 


large low sink or 
pool: 
outdoor pool: 


flower shelves: pots 
vases 


tools 


small animals 
plants 


terrarium: 


aquarium: aquatic life 


art experience: easel painting 
finger painting 
paper pasting 
clay modeling 
slide & strip-film 


projector screen 
room darkening 


audio-visual: 


music: phonograph-records 
piano 

simple instruments 
drums 
bells—triangles 


pot-covers, etc. 


wheel toys: wagons, tricycles 


pushtoys 


outdoor equipment: 
(indoor in some 
larger installations) 


swings 
jungle gyms 
slides 

pet care 
spray pool 
gardens 
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| | Waechter 


ere turf can be maintained it provides best 
jayground surface—State School for the Blind, 
jilem, Oregon—Wolff & Phillips, AIA 


Hedrich-Blessing Studio 


Clyde L. Lyon School, Glenview, Illinois, has a very friendly & homelike kindergarten 
room—Perkins & Will, FAIA 


SHOPPING CENTER 
NURSERY SCHOOL 


oO ' 500 

—— ae COMMUNITY BLDG. 
aa | 

° loo 180 M1 GARDEN CRAFT BLOG. 


[IOUSING UNITS 
APARTMENTS) 


Waechter 


COVERED WALKWAY 
CONNECTING WITH OTHER 
PARTS OF SCHOOL 


PLAY ROOM 


Channel Heights, project, San Pedro, California—children can walk 
‘safely to nursery school by footpaths thru greenbelts—Richard J. 
‘Neutra, FAIA 


\ 


i LicdT WELL 


WINDOW 


SLIDING GLASS PANEL 


¥ GOO - 


= real lbSxtoce Cal heen 


cunomew 8 


TERRACE 


PLAY YARD 


ad 


Aowimistmation PF CONreREMCE stare ancwee 


(aS Ome Set Op Ze te e207 EET: 
ay OO nz aay 4S) TC iMErERs 


Meiner’s Oaks School, Ojai, California, has 


: ili i i ly detached Kindergarten unit—L- 
duate student project by M. S. Phillips at VPI under direction of completely ; ec 
Mee Waschter—space distribution particularly suitable for research shape favors diversified use—Maynard Lyndon, 


& teacher-training FAIA 
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PRE-SCHOOL BUILDINGS (concluded) 


space requirements: 


Number & size of rooms required 
will depend on whether school is a 
day school or half-day school. Some 
functions of one kind of room may 
be combined with those of other 
rooms particularly for smaller instal- 
lations—depending on program or 
available space. Following types of 
rooms are needed for a self-con- 
tained school for very young chil- 
dren: 


isolation room 
conference room 
office 

teacher's room 
caretaker’s suite 
utility room 

storage 

entrance hall & other 
traffic areas 


play or group room 
sleeping room 
dining room 

toilets & lavatories 
children’s lockers 
observation room 
kitchen 

laundry 


Individual groups vary in size from 
14 to 25 children according to age. 
Although minimum space require- 
ments have been given as from 35- 
70 sf/child, above description of 
play activities indicates that opti- 
mum space requirements must be 
determined by individual study of 
each project. In each case you must 
decide whether the great variety in 
activities should be taken care of by 
designing multi-shaped rooms with 
many special areas & nooks for vari- 
ous activities or whether a simple 
room would be better—if it is large 
enough to set up _ space-dividing 
movable furniture, low screens, play 
house, free-standing sinks, etc. 
Careful consideration of the many 
possible activities—which may take 
place while sitting on the floor, sit- 
ting or standing at tables, running 
in open areas or lying on cots—will 
lead to conclusion that it would be 
wrong to give these children just 
another standard class room in an 
elementary school, even if separate 
entrance & toilet facilities are pro- 
vided. 


room arrangements: 

While there are innumerable types 
of pre-school buildings, a few room 
arrangements have proven practical 
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in almost every case. Entry hall with 
lockers for wraps is the strategic 
point from which playroom(s), isola- 
tion room, office & toilets are to be 
reached. Since toilets have to be 
accessible from outside playground 
& possibly should be supervised by 
teacher in the playroom thru a 
window, a definite relationship will 
develop between entrance areas, 
lockers, isolation room, playroom & 
toilets. How these elements will 
fit together depends also on orienta- 
tion possibilities & topography. In 
temperate areas southern orienta- 
tion with controlled sunlight is per- 
haps most favorable. Sleeping areas 
should be free from sunshine while 
in use. Good principles of lighting 
& ventilating the contemporary 
school & house, generally speaking, 
find application in pre-school build- 
ings. Main modification would be 
that small children change activity 
& position frequently according to 
the limited time during which they 
can pay attention. Therefore, there 
is no limited level or rigid desk loca- 
tion of task as in ordinary school 
rooms. Although good brightness- 
balance of lighted surfaces in the 
field of view is most valuable some 
variance in light is natural. Activi- 
ties should be adjusted to face away 
from excessive contrasts of bright & 
dark areas. Good planning results 
in a balanced scheme where the 
many & sometimes conflicting re- 
quirements are reconciled. One- 
sided emphasis on_ construction, 
lighting or other engineering as- 
pects may lead to neglect of circula- 
tion & usability of space. It is the 
especial quality of the architect's 
vision to see these varying require- 
ments together & to coordinate them. 


materials & construction: 


Pre-school buildings are by virtue 
of their function comparatively 
small, one-storied structures—in 
scale with small children. Therefore, 
all types of structures used in resi- 
dential & small school construction 
are applicable—wood-frame, steel- 


BULLETIN OF THE AMERICAN 


frame, concrete or masonry. UE 
of structure should favor ideas & 
pressed in planning the school, 
cluding relation of indoors & ou 
doors. Materials should be simph 
but able to stand good hard us¥, 
Finishing materials & exposed strufi 
tural materials should be in harmoopf 
with color scheme & part of the df 
sign. Floors should be warm & ress . 
ient. Safety considerations are sar, 


as in any other type of school. 


playground: | i 
Outdoor facilities are practically | t 
same importance as those within ‘lf 
building. Landscaping is a mcf. 
urgent part of any pre-school play 
ning, influencing climate arourh 
building & making possible all cull 
door activities. Trees & shrubs which 
give shade to the building perfor 
also the function of screening cus, 
door activities or improving largje 
outdoor play areas. A covered pich 
area should be nearest to buildin} 
as an extension of playroom. 7 d 
dren should have access from it - 
paths for wheel toys & to areas wii 
equipment such as: ' 


if 


jungle gym sandbox E 

swing play-sculptures 

traveling rings pet house 

slides treehouse f 
spray or wading poo 
etc. 


Small children like to work garde 
plots & to wander about explori 

the grounds. Ground surfaces shoul 
be turf wherever possible. Paveg, 
areas should be asphalt rather the 

concrete. Where turf cannot Hf 
maintained under equipment, us} 
sand, tanbark or similar resilier 

material. Taking care of pets, frou} 
rabbits & cats to ponies, is very popu 

lar & wholesome, but grounds shoul} 
be sufficiently large to house an} 
mals properly & supervision shoul 

be available. 


| 
| 
| 
| 


* permission was granted by F. W. Dodge Cod 
poration to use material from the Architectur 
Record book “Schools for the Very Young” l 
Heinrich H. Waechter, AIA, & Elisabeth Waechte 


INSTITUTE OF ARCHITECT 


ONTRACT DOCUMENTS 
JUESTIONS AND ANSWERS 


yjaestions listed below pertaining to docu- 
ents of the Institute are selected from 
Inong those received at Institute head- 
\arters during calendar year 1953. An- 
fers were prepared by William Stanley 
arker, FAIA, consultant to the Institute’s 
Mymmittee on Architectural Practice. 

ich questions sent in triplicate copies to 
stitute headquarters will be answered for 
embers individually. From time to time 
se most typical of problems confronting 
“chitects will be included in these pages for 
feneral information of the membership. 


A lawyer inquired as to the right of an 
~chitect to display and sell to others plans 
-epared for and paid for by a client, for 
‘building that had been constructed for the 
Wient’s use. 


: The AIA’ Standard Owner-Architect 
igreement declares plans to be property of 
ne architect. It states they are not to be 
sed on other work without his consent, 
2ferring obviously to action by owner. The 
irchitect should not use plans for another 
roject without consent of original client. 
'; An architect inquired as to application 
f Art. 23 ‘‘Contractor’s Right to Stop Work 
r Terminate Contract’ if arbitration article 
as been crossed out. 


lk: If contractor took such action he could 
Fes with owner to arbitrate a settlement if 
they so desired; otherwise it would seem to 
‘equire court action. 


2: Practice as to amount of retained per- 
sentage was requested by a public school 
»f ficial. 


A: As an opinion, it was stated that 15% 
generally is a maximum; 10% adequate if 
tontract is bonded; and if everything is 
satisfactory when job is 50% complete, 10 
sr 15% of contract frice being retained to 
that time so that full payments can be safely 
made thereafter, subject to agreement with 
surety if contract is bonded. This seems to 
be generally accepted and sometimes so 
specified. 

Q: A lawyer inquired whether unusual rains 
are a basis for claim for delay, under the 
clause ‘any causes beyond the contractor's 
control’’ in Art. 18. 

A: As an opinion, abnormal weather condi- 
tions such as excessive and long-continued 
rains would constitute a reasonable basis for 
a claim under Art. 18. 

Q: A lawyer asked if it is customary for 
owner to retain a percentage of architect's 
fee until after final completion. A proposed 
agreement set up 35% to be so retained. 

A: Proposal had never been heard of before. 
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Q: An architect asked, is it true that a con- 
tractor need always be held ‘’responsible’’ if 
he is able to supply a surety bond? New 
York Court decisions referred to as contrary 
to that concept. 

A: An architect should be very careful and 
act with legal advice if, in public bidding, 
he declares unfit a contractor who is able 
to supply a satisfactory surety bond. Ade- 
quate proof of unfitness would be essential. 
If such a declaration were made, and the 
contractor brought suit, serious delay and 
complications could ensue, especially if he 
won his case some months after work had 
gone ahead under another contractor. A 
pertinent Massachusetts case was cited. It 
was also pointed out that trouble also can 
occur in accepting such a contractor who 
turns out to be unsatisfactory and has to be 
removed from the job. 

Q: An architect asked how to provide a time 
for completion when separate bids are asked 
for general, heating, plumbing and electric 
work and bidders for only the general work 
are invited to name their proposed date for 
completion. 

A: Separate bidders, other than for general 
work, should be given a tentative date on 
which to base their estimates. The selected 
bidders, other than general, could be noti- 
fied of date stated by accepted general bid- 
der and, if there is any discrepancy, ne- 
gotiations should be made with all accepted 
bidders so an acceptable date for all con- 
tracts is arrived at. 

Q: An architect presented a complicated 
situation as follows: Agreement early in 
1953, Form B-102, with board of a public 
high school district. No cost estimate was 
stated in the agreement. He prepared pre- 
liminary drawings. Bond issue election for 
$350,000 was held; low bid in middle of 
1953 was $476,425. Final working draw- 
ings showed over 100,000 sf more than 
greliminary drawings used for bond issue 
election. No written warning was given at 
any time that bids might exceed bond issue. 
Responsibility for increased cube difficult 
to determine. School board holds architect 
is required to revise drawings for new bids 
within bond issue, total architect’s fee to 
be based on final cost of construction. Ar- 
chitect asks for comment as to his responsi- 
bility. 

A: A legal answer must be given by a lawyer. 
Comment on factors involved was made as 
follows: Was agreement signed before bond 
How was $350,000 arrived 
at and by whom? What part did architect 
have in determining amount? Did he agree 
it was adequate when he started on working 
drawings? How long after bond issue elec- 
tion were bids received? Had cost of build- 
ing changed during that period? The time-lag 


issue election? 
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apparently was less than 6 months. Increase 
in cubic content was important. Was school 
board responsible? Was no consideration 
given to increase in cost when increase in 
cube was decided? 

Article 8 of the Owner-Architect Agreement, 
Form B-102, states that architect does 
not guarantee preliminary estimates. Courts 
have held that where this provision is in the 
agreement and no cost stated, parole evi- 
dence as to an agreed cost is not admissable. 
This court decision might provide architect 
with an argument. 

If agreement was signed after bond issue 
election, his acceptance of the $350,000 
might be read into his agreement. If a 
fixed cost limit is in the architect’s agree- 
ment, the courts have held the architect re- 
sponsible for designing a building and mak- 
ing drawings so building can be built within 
that limit. If owner added requirements 
against architect’s advice, it should have 
been in written form, and if so might well 
have an argument for payment of expense 
of reworking drawings. Impossible to give 
a flat opinion as collateral understandings 
during the process might be involved. 

Note: This case as reported indicates that 
architect failed to take any steps to protect 
himself during final drawings and that he 
tacitly, if no more, accepted $350,000 limit 
by starting to make final drawings without 
an accurate estimate and due notice of 
added cost being given to the board. The 
school board probably is correct in requiring 
him to revise the drawings to permit con- 
struction within the bond issue. 

This case is outlined in detail as it seems to 
indicate a typical example of careless busi- 
ness procedure. 


Q: An architect asked for copies of AIA 
Documents that support the theory that ar- 
chitect must act impartially in administering 
a job. His client, a church committee, with 
legal advice, claims they are paying him and 
are “entitled to the decisions.”’ 

A: Chapter 8 of the Handbook on Architec- 
tural Practice was cited; also Art. 38 of 
the General Conditions. AIA Form A-2. 
Articles 21 and 22 of the General Condi- 
tions under which owner cannot act unless 
architect certifies the situation, warrants his 
action and also were pointed out. 


Q: An architect in Florida asked for inter- 
pretation of clause regarding responsibility 
for ‘loss in use’ in Art. 31, Damages. Felt 
“however caused” include acts of 


contractor. 

A: It was intended that Art. 31 
clude all causes, cutting responsibility on 
owner to insure if he saw fit. (Architect 
was referred to Circular of Information on 
Insurance Requirements.) 


might 


would in- 
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Q: An architect reported that he had de- 
signed a branch bank building. Later the 
bank used these plans for a building at 
another location without any arrangement 
with the architect, while he was also serv- 


ing the bank on another of its branches. 

A: If agreement was on AIA Form A-102 
or B-102, he (the architect) was fully pro- 
tected by Art. 10. If his agreement had 
no such provision in it, courts would prob- 


THE ARCHITECTURAL FIRM PARTNERSHIP 


David C. Baer, AIA, Chairman Committee on Architectural Practice 


A great number of inquiries have come to 
Institute headquarters, and directly to the 
Committee on Architectural Practice, con- 
cerning partnership arrangements among ar- 
chitects. Some were concerned with adding 
one or more members to an existing firm, 
some with establishing an original partner- 
ship and others with dissolving a firm. 

After discussion with architects who are 
members of partnerships over the country, 
it becomes quite evident that there are al- 
most as many bases for partnership ar- 
rangements as there are firms. The dif- 
ference may be great or only in one or more 
particular items but there have thus far been 
no set standards. Two general types of ques- 
tions have been asked. One concerns legal 
form of such agreements. Second has to do 
with financial side and particularly with 
value which may be placed on a going archi- 
tectural practice. 

Chapter 50 of The Handbook of Architec- 
tural Practice discusses briefly the partner- 
ship agreement. It contains suggested 
clauses for inclusion in such an agreement 
and places particular stress upon the section 
having do to with dissolution. Architects 
who have been thru dissolving a partner- 
ship have been unanimous in their recom- 
mendation that this last portion of the agree- 
ment be specific, perfectly clear and very 
legal. 

The Committee on Architectural Practice 
may be expected to explore this field as time 
and opportunity permits, but legal aspects 


_must be carefully checked and this operation 


will require considerable time. For the pres- 
ent in this regard the membership is referred 
to The Handbook of Architectural Practice. 
The value of an architectural practice could 
be arrived at in several ways but the follow- 
ing, based upon some generally accepted 
concepts, is offered as one approach to this 
problem. 

Assets of a practice or an architectural office 
may be said to consist of the following: 

1. FIXED ASSETS of the firm which include 
real estate, furniture and fixtures, other 
equipment, cash in bank and similar items. 
2. ACCOUNTS RECEIVABLE of the firm 
which include all monies due for completed 
work and includes the fee earned for work in 
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progress. In some instances a realistic value 
must be placed on accounts receivable where 
there is any question about their being col- 
lectible. 


3. Actual value of INCOMPLETE WORK IN 
PROGRESS and WORK UNDER COMMIT- 
MENT or CONTRACT but not started. This 
should not be more than the proportionate 
share of total fee that is allocated to secur- 
ing work and may vary from 5 to 10% of 
total fee anticipated. 


4. OFFICE POTENTIAL is the most _ in- 
tangible of the assets of an office. It does 
have actual value. Any going office may 
expect a certain amount of work to come 
in to it because of good will, reputation, in- 
cidental contacts and for various other rea- 
sons. This will go on for years if the office 
continues in practice. A limit should be 
placed on its value, however, and a total of 
about one to two years of the average office 
gross income is probably about right. If 
10% of total fee is allocated to promotion 
and actual expense of promotion should be 
about two-thirds of this, so net value could 
not be more than one-third of 10% of 
potential fee anticipated. This is the profit 
that will accrue because of previous efforts 
and good performance of firm. Such po- 
tential probably should not be projected be- 
yond one or two years. 


From the above, current assets of a firm 
having fixed assets, including cash in bank, 
of $45,000; an agreed amount of accounts 
receivable of $85,000; annual fees col- 
lected averaging $300,000 and with a year’s 
work committed or under contract would 
become: 


i eeeeeenitiedeenniineniamieeiinimmmeiemememnnaemenieiiiiieehticinmn aT ee 
1. fixed assets $45,000 
2. accounts receivable $85,000 


3. current work committed or under 
contract 


$300,000 x 10% 30,000 
4. potential, set at 1’ years be- 
yond current contracts 
1% x $300,000 x 10% x 
1/3 15,000 


SSL TY ST SS RCE ES SS 
current actual value of practice $175,000 


oe! eo 


) 


4 
ably say architect had no further rights 
by construction the plans had been publis 
to the world. He was referred to the 
Handbook on Architectural Practice, Chap? 
Six. iE 


There are many reasons for bringing a pas { 
ner into a business and it is difficult to s¢ 
what charge should be made for a share | 
a business. A new partner might be able | 4 
increase profits enjoyed by a firm sufficient§ 
to justify taking him in without payme# 
for more than his share of Items No. 1, 
and 3 above. If he does have a work-geg' 
ting potential this should be balanced og | 
against Item 4. Ordinarily Item 2 need naj 
be made part of office assets to be tran 
ferred since this consists of profits earned” 
previously. = 
Much judgment is required in evaluation cq 
a business. A number of architects have 
however, placed some such evaluation el 
the above on the worth of their businesse@ 
and such basis might serve as a guide. 


Method of dividing profits from a busines: 
can have much bearing on sale price of 
share of the business to a prospective pa 
ner. If an older man wants a younger ma: 
to help him manage the office, an arrange¢ 
ment to pay him an adequate salary pl 
his share of profits may be used. Ever 
office should set up salaries for its princt 
pals. This is a very sound accounting pri 
ciple. This salary could even be more than} 
that drawn by the original principal. Practit 
cally, it should be based on about what i 
would cost to employ someone to do thr 
work the partner is doing in the office. Ing 
come-taxwise such salary paid to a partne¢ 
is a diversion of profits, but for. practicac 
purposes only by handling it in this manne: 
can accurate operational expense records bof 
obtained. It does assist in dividing profit: 
with less capital expenditure by the incoming 
partner. 


The percentages of the total fees set ou: 
above for each item may well be subject tc 
debate by members of the profession, buii 
the items themselves do represent the assets: 
actual and potential, to be found in a suc- 
cessful architectural practice. The Commit 
tee on Architectural Practice is interested in 
the views of the membership and would wel- 
come comments and suggestions. 
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SUMMARY OF BUILDING COST DATA—AIA NATIONAL SURVEY 


by AIA Department of Education & Research 


HE INSTITUTE’s Board of Directors 

has instructed the Department of 
Education & Research to inaugurate a 
compilation & publication of building cost 
data on a nationwide basis. Each re 
gional director has designated a certain 
number of offices in his region to be in- 
vited to serve as reporters. All but a 
few of these offices have agreed to pro- 
vide information to be summarized «& 
published in alternate issues of the BUL- 
EETIN (ie, 3x/yr). 


In such a nationwide summary, only 
barest outlines of cost breakdown & de- 
scriptive material can be published. It 
is not intended that this information 
should be relied upon exclusively for esti- 
mating purposes. Each office will have 
its own detailed cost records. Purpose 
of this summary is to provide a general 
check on unit costs between various parts 
of the country & for various building 
types. Descriptive material, strictly 
limited by publication space, is intended 
to make comparisons meaningful. 


After a large number of cases have been 
compiled, it will be possible to make 
general summaries & comparisons in 
terms of building types & regions. Pur- 
pose in limiting reporting to a definite 
list of offices on a continuing basis is to 
increase validity of a proposed later 
check on trends in building costs over a 
long period of time. 


Following abbreviations & conventions 
have been adopted for sake of concise- 
ness : 


e ‘school’? means elementary school ex- 
cepting where designated “junior 
high” or “high school” 


e reports of types of materials & equip- 
ment & forms of contracts have been 
translated into terms most commonly 
understood throughout the country 


e trade names of building products have 
been translated into descriptive gen- 
eral words 


e breakdown figures for mechanical con- 
tracts & site improvement are recorded 
if information was provided by re- 
porter 


e letter “S” following any amount in- 
dicates that work was under separate 
contract. Where letter “S” does not 
occur, amount is a breakdown of gen- 
eral contract. 
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Cubic contents are computed according 
to AIA Document 239. Floor areas are 
measured on same basis. 


Special data regarding schools, hospitals, 
multiple dwellings « hotels are reported 
separately by serial number on page 34 
to avoid complication of general tabula- 
tion of all types. 


Space is not available to publish sketch 
plans provided by reporters. Number 
of corners reported in 4th column indi- 
cates relative complexity of plans. Cost 
data do not include costs of land, sur- 
veys, soil investigation or fees for archi- 
tects or professional engineers. 


e following abbreviations are used in 
citing AIA regions: 


NE—-New England 
NY—New York 
MA—Middle Atlantic 
SA—South Atlantic District 
GS——Gulf States 
TX—Texas 

GL—Great Lakes 
NC—North Central States 
CS——Central States District 
WM—Western Mountain 
SN—Sierra Nevada 
NW-=—Northwest 


57 offices sent in data on 181 projects 
in time for summary & publication in 
this first report. 


Offices listed in adjacent column have 
given permission to have their names 
identified with their projects. 


Tracy & Hildreth, Nashua, NH, NE-1, 
NE-2, NE-3 

Leo P. Provost, Manchester, NH, NE-4 

McKim, Mead & White, NYC, NE-5 

Conrad & Cummings, Binghamton, NY 
NY-1, NY-T2 

James Wm. Kideney & Assoc., Buffalo 
NY-2, NY-4, NY-11, NY-13 

Alfred Hopkins & Assoc., NYC, NY-5, 


NY-10, MA-4 

Waasdorp & Northrup, Rochester, NY 
NY-6, NY-14, NY-15, NY-16, 
NY-17, NY-18 

Henry L. Blatner, Albany, NY, NY-7, 
NY-9 


Perkins & Will, Chicago, NY-8, NC-3, 
NC-14, NC-28, NC-29, CS-3 

Carroll, Grisdale & VanAlen, Philadel- 
phia, MA-1, MA-8, MA-9 

Oliver & Smith, Norfolk, Va., MA-2, 
MA-3, MA-7, MA-10, MA-11, 
MA-12 

Ray A. Shaw, Weirton, W Va, MA-5 
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Williams, Coile & Blanchard, Néw- 
port News, Va, MA-6, MA-13, 
MA-16, MA-17, MA-18 

S. Z. Moskowitz, Wilkes-Barre, Pa, 
MA-14, MA-15 

Bianculli & Palm, Chattanooga, SA-1, 
SA-2, GS-1, GS-3, GS-4 

Harold Woodward, Spartanburg, SC, 
SA-3, SA-7, SA-8 

John Stetson & Assoc., Palm Beach, 
SA-4, SA-5, SA-6 

MNO Associated Architects, Jackson, 
Miss, GS-2 

Page, Southerland & Page, Austin, 
TX-1, TX-2, TX-3, TX-4, TX-5, 
TX-6 

Golemon & Rolfe, Houston, TX-7, 
TX-11, TX-17 

Preston M. Geren, Ft. Worth, TX-8, 
TX-9, TX-16 

Pierce & Pierce, Houston, TX-10, 
TX-12, TX-15 E 

Kenneth Franzheim, Houston, TX-13, 
TX-14 

Britsch & Munger, Toledo, GL-1, GL-2, 
GL-13, GL-14, GL-18 

Harley, Ellington & Day, Detroit, GL-3, 
GL-4, GL-6, GL-7, GL-8, GL-15 

Eberle M. Smith Assocs., Inc., Detroit, 
GL-5, GL-12, GL-16 

Smith, Hinchman & Grylls, Detroit, 
GL-9 

Bellman, Gillett & Richards, Toledo, 
GL-17 

L. Morgan Yost & D. Coder Taylor, 
Kenilworth, Ill, NC-13 

Childs & Smith, Chicago, NC-15, NC- 
16, NC-22, NC-27, NC-42 

Weiler & Strang, Madison, NC-17, 
NC-37, NC-41 

Hills, Gilbertson & Hayes, Minneapolis, 
NC-20, NC-36 

Frederick Vance, Tulsa, CS-5 

Max Flatow, Jason Moore, Albuquer- 
que, WM-1, WM-2, WM-7, WM-13 

Place & Place, Tucson, WM-3, WM-4, 
WM-23, WM-24, WM-25, WM-26 

Thomas & Sweet, Colorado Springs, 
WH-6, WM-8, WM-14, WM-19 

Ervin & Berne, Denver, WM-9, WM- 
10, WM-11 

B. P. Kidder, Santa Fe, WM-12, WM- 
20, WM-21 

Martin Ray Young, Jr., Mesa, Ariz, 
WM-15, WM-16 


Wm. J. Monroe, Salt Lake City, WM- 


17 

M. H. Starkweather, Tucson, WM-22 

Wurster, Bernardi, & Emmons, San 
Francisco, SN-1, SN-3, SN-7 

Frank L. Hope, San Diego, SN-2, SN- 
4, SN-6 

Ward & Bolles, San Francisco, SN-5, 
SN-8 

Robert L. Durham & Assoc., Seattle, 
NW-1, NW-7, NW-8 

Wilmsen & Endicott, Eugene, Ore, 
NW-2, NW-5, NW-9, NW-10, 
NW-11 

Wick & Hilgers, Portland, NW-6 
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AIA N 


ATIONAL BUILDING COST SURVEY | 
oe 


| | | | , ie Heating Air cond 
Region Stories Exter. wall |_Floor constr. | Floor constr. | Roof constr. | Windows Partitions Special system system. 
case No. Type by : No. of Structiraligy|-* ses es Beene eee a - - finishes —_—_——_ 
————_ occupancy | height-ft. | corners frame exter. finish | floor finish | roofing glazing finish CANES J 
location above gr. | | | | 
| | aE T=e==7 >=a1 5 =>" GE nn 
Nea electr. util) }o-+1 6 {steel gird brk-cone blk —_|wood wood steel sash |wood have veneer ht water-oil fuel 
Greenville, NH_ [sales & off |11 wood beams __|brk-cone. blk _ |asph tile 5 ply alum display __|plaster | ci. rad-unit htrs 1,100-S-4.8 
NE-2 lauto sales 1 11 |steel gird brk-cone blk {slab on grade |wood-1”insul _ |steel sash leone blk & wd ae veneer Vie ges: to unit 
2 i \ ? | 
Nashua, NH & service fecod beams brk-cene blk |5 ply lalum display | loff & display — 7,830-S-15.3 
*NE-3 elem sch 2 [44b+1 steel brk-conce blk A on gr asph Le Naa gyp ‘cing blk |g] tile wnsct steam-—oil unit vent ' : 
ident (dat | backup tile an i | 
Nashua, NH aes 5 20 | brk |maple (gym) bailt- up alum awning wd, met bucks <a . - : 

; ; iz inf i i teel sash ind blk wall tile corrid |steam—coal stkr unit vents rms | 
Nii-4 |parochial |b+3 | 8 |reinf concer brk & cind blk oe rere ese steel sas cin peas bane ee ryineair cOha 
Rochester, NH |hischool |47 face brk asph tile 5 nly tar & grav |d.s. glass . paint 55,907-8-16.5 

D 6 es cast brk-pre-cast _—_|cone {20 yr com wood pre-cast cone |struc facing tile |2 pipe steam 
NE-5 aorm (4) |b+4 ea PE Pe CONS. bags he eit » stairs & toilets | 
Storrs, Conn 37’ 6” brk asph tile gravel surface hollow metal from central plant | 
WY mat hosp |b+3 6 |steel frame brk-cin blk (cone slab on st |cone slab with — |steel sash plas cin blk {steel cabinet vacuum steam eos suite split 
H back-up deck on bar jsts|1” insul system 
Binghamton, NY 37 bar joists brk-stone lasph & cer tile [built-up slag some double steel work | 92,484—12.7 
NY-2 lelem sch 2 6 |steel brk & tile ‘rein cone par 20888 int proj steel tile (Set lio reaw [fin tube—oil steam ee each 
i ' 0 
‘poured gyp é | 
Buffalo, NY 24’ brk lterr & asph tile |20 yr built-up __{d.s.a. Iplas & face tilelw oak lobhv 148,588-S-9.75 . 
NY-3 cent ott 2 6 !rein cone brk & cone blk |rein cone rein cone & int proj (special leone blk | hot air duct oil | 
i | | back up light-wt insul design) | ~ fired | 
S$ Cen NY State Itelepbone |26’ | brk cement 20 yr bond \4" pol & wire pi | 
NY-4 elem 1 16 |steel brk & cone blk |cone on gravel |bar joists— steel inter proj {cone blk ground blk rad coils tin H & air unit for ea 
| | lover 2” grout |poured gyp d.s.a. & some ; convec-oil fired | c.r. wing | 
Clarence, NY _ [school | brk asph tile 20 yr built-up {glass blk lwainscots 117,000-S-12,8 | | 
*NY-5 prison b+2 16 |rein cone 12” masonry __|rein conc rein conc steel masonry |struc terracotta |steam rad & hot air | 
mas furring 
Clinton, NJ 10’ to 20’ brk asph tile built-up clear & wire glazed blk 39,315-S-10 | | 
NY-6 elem sch | 3U. |steel brk & tile prd cone slab {pre cast slab on |alum proj and |gyp blk glazed & un- low pres steam oil— 
count gar & pre cast conc |bar joists ‘ \glazed tile unit vts 
Dansville, NY _|& bus gar | |brk asph tile |built-up direct glass blk | plaster cin blk '134,640-S-10 eee 
ANWEY hi sch n 26 |steel, wood masonry, cone |cone slab on gr |wood alum cone blk & nat clay & low pres steam | 3 
blk—-back up & bar joists ! stud glazed facing steel boiler 
Delmar, NY 10’ 6” to. 32’ | truss over audit|brk asph tile & terr |built-up insul glass birch tile 158,581-S-11.1 
NY-8 ul sch 1 eter ee brk & cone blk |conc slab steel deck steel cone blk wood panel fin pipe tetas & 
roof, bearing _|back-up . ‘ : conv, ht water 3 
Guilderland, NY | varies walls, steel cols |brick asph tile 20 yr tar & grav |d.s.a. glass pt & birch trimiglazed tile 123,685-S-11.7 Y’ 
NY-9 gra sch 1 16 [steel ey « cone|cone slab wood wood Pe blk & glazed cone blk |low oe steam cast [unit vents 
| k back-up stu iron boiler 
Latham, NY 10’ to 21’ 6” brk asph tile & terr |built-up insul glass pirch prefin hrdhd 77,165-S-13.5 t 
NY -10 br bank b+2 4 [rein cone & mas bearing __|rein conc & bar |bar jst & precastlalum ‘masonry wood convec & ducts all firs : 
| | isteel gird & \joists insul plank 
NY, NY an’ Be” t bar joist brk asph tile & carp|built-up plate & d.s.a. gl |plaster oil low pres steam 
NY-11 aratt rm, y 4 Isteel steel rein conc rein cone, tid gl |int proj steel steel & glass |metal pan tin ee es vents, |unit vents 
| ; 5 aed anem, h.p. steam 
Nia Falls, NY shor, lab |20/ | steel cem & asph titlel20 yr roof 14" pol wire glass acoustie ceil 22,042-S-10 
NY-12 elein sch 2 14 |steel, bar jsts pee tile rein conc bar joists, gyp _|int proj steel tile ground vone blk |tin tube, rad ht lunit vents 
| ack-up steam—vac 
N Tnwda, NY gor wall bear brk terr & asph tile |20 yr roof [continuous plaster 36,995-S-12.3 
*NY-13 elem sch_ | y) 16 |steel, Re tile, cone |rein conc, bar |bar joists, gyp int pro) steel tile grouna cone blk Reem vac exist lunit vents 
joist ' ers | 
NTnwda, NY | \24’ | wall bearing brk tae & asph tile |20 yr built-up | plaster 30,425-S-9.75 | 
NY-14 jr & sr i 16 [steel brk & tile rein cone metal deck, alum celocrete olk plaster, giazea__|I.p. steam oil |window vents 
| asph tile, cork, |perlite stab & unglazed tile, |mech exh 
Cnt Center, NY |hi sch 13’ to 27/ 4” | brk wood |built-up lribbon & gl blk cone blk 143,877-S-11.6 | 
NY-15 church \p--1 i 8 |conc blk piers |cone blk cone & bar jsts [wood wood cone blk [walnut part l.p. steam, conv | 
Rochester, NY 128” double |.s. joists|cone blk feone built-up \d.s.a. glass | | 
NY-16 jhospital |b-+6 14 |rein cone pre cin blk, epee beam & {conc stab alum db! hung gyp blk hol — |plaster l.p. steam, finrad |one room 
ile slal ile 
Rochester, NY |ser unit 67’ brk asph tile & cone|5 ply built-up __|d.s.a. glass unglazed tile 
NY-17 dorm |b-+-3 40 |wall bear brk & cone blk |rein cone wood alum dbl hung gies lounges plastered am from cent | 
wood drs ant 
Rochester, NY  |2 bldg 44/ \2 bldg brk asph tile slate metal bucks [a9,449—9 | 
NY-18 lelem fe 24 26 |rein conc & (ee & celocrete |rein cone rein conc & slab {alum proj celocrete blk |tile wainscot Ip. steam oil jwindow vents _ 
gym, bus : : | mech exh 
Spencerport, NY |garage 26’ 3 bldg steel brick lasph tile metal deck clear glass 96,095-S-8.9 
NY-19 elem sch |t-+z | 28 lrein conc & brk & tile rein conc stab steel deck on galv steel terracotta blk strip rad & convee { 
| back-up bar joists plaster ol 
Vestal, NY 24’ 6" to 31’ 6” wall bear brk & stone asph tl & cer tl|built-up slag d.s.a.glass wood | 139,517—12.6 
MA-1 church b+142 8 st walls & buttr|cone wood corr gl skylight |folaing doors |Atrican mahog (fin rad & space htr 

: ; | 7 barn dash on lp. steam, oil 
Linwood, Pa 35 wood, gl, stone lasph tile & carplslate stone 12,000—10 
MA-2 dorm 3 41 |rein conc cone & alum {rein cone slab alum proj mason blk & steam wall vectors 

3 ‘ pan ; lami bd t di 
Little Creek, Va 135/ lift slab cone ‘asph & cer tile [built-up VY" glass paint Core oe 
MA-3 navy _ 1% 14 [rein cone cone rein conc cone slab steel pro} ein blk & steam from central 

: Operations | ‘ , lami bd plant 
Little Creek, Va | 22’ 3 asph & cer tile |built-up |elear glass {paint 17,000—8.33 
MA-4 dorm b+3 10 [rein conc 4-2-4 cay curt [rein cone rein cone wood |cone blk wood panel steam radiators oil 
Madison, NJ 34.5/ | brk asph tile built-up clear glass plaster 25,860—5.9 
MA-5 library b+1 8 [steel bar joists |brk & cone blk |cone slab wooa wood 4” stud ht water convec | 

| 

N Cumber, WVa 14.5’ to 22’ wood trusses __|brk asph tile slate & built-up | tinted plaster 4.600-$-6.1 
MA-6 Lo | 8 |welded cont —_[8” jumbo brk _ slab steel deck steel pro) 6” lt wt cone of plastered fin tube-unit htr —_ [complete sum- 

eae : Ik | 
Virginia stee trowel built-up clear & gl blk 43,000—11.7 '49,000- 13. 3 
MA-7 elem sch_ | 26 |steel Rea brk & blk cone slab slab alum proj cin blk & forced h.w. oil ] 

rein cone li F lami bd ‘ot 

Norfolk, Va Us. | sla masonry asph tile built-up \d.s.b. glass cer tile 54,000—8.75 
MA-8 airterm j|b+4 19 |rein conc lerk, blk, t.c. [cone slab built-up & aay fixed & masonry mar, t.c., alum eg & hw. snl 900 tons 
Phila, Pa 112’ 2 brk, gl, alum —_|floor brk |floor brk decks _ |insul glass glazed tile |micarta aoe ee inooneen 
MA-9 ae & off 6 8 ele cone brk, blk, plast |cone slab built-up & alum slid cone blk plast tin convec central |65 tons 
Phila, Pa | 163/ brk lvinyl tile gravel Plates laa ee system Toa Oneone 
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i |lumbing & E ‘ Elevators Site Built-in & serv | Special fnd ‘ 
iWisre lectrical sean pecial fndtn Gen'lcons| Total Total 
sprinklers mvg stairs improvements |connetd eqpmt | conditions Srecielitcatarce Contract | contract separate Guble Square contracts | ¢ icf | ¢ isp 
a contracts ee 
im % | s Se ese OS eS % date | $ ; sels 
| 
lump sum 20,500) 2,300 40,680 3,876 22,800) .56| 5.90 
1,200-S-5.3 My ’53 | | 
lump sum 38,500 12,655 87,360} 5,760 51,125 .59| &.90 
3,300-S-6.5 1,525-S-3 Je’53 | ! | 
| ave wtpfg boilerrm 1!7 cl rms future 21 lumpsum | 242,500 333,000! 43,200| 256,500|. 77) 5.93 ° 
eA 3,000—1.2 —|11,000-—4 Jy °53 | 
.) | \cl rms above gym sep contracts 260,806 78,764) 304,112 26,678) 339,570) 1.12| 12.70 
| small site | | | | | 
22,857-S-6.75 \ 14 Ap ’52 
| eats s wktehen (5 Sm). [lumpaum 01 10170,0001 0 66,0001 1,004 OSGI LIM asa) 71 coeananOlnn en atmGnan 
55.000-S-4.5 a ee erie 5 ; A , 080 111,180] 1,234,000! 1.20} 9.00 
| | | 
T | 2 | stip sum 478,116 531,639]  34,784| 733,376] 1.38| 21.10 
}3,339—9.3  |55,933—7.6 37,504—5.1 |in general | 3Jy’51 | | | | 
it | | granite trim & stain steel (lump 1,122,567|  402,950| 1,315,701 66,000] 1,525,517, 1.16] 23.10 
est ent.-swim pool-face-tile | | 
14,294-S-6.2 |125.068-S-8.2 35,000-S-2.3 wainse cl rms 21 No’52 | | 
| rein beam & slab |adaitions countea torin |lumpsum | 129,836 85, 000 5,846| 129,836} 1.53/:22.20 } 
on piers for design sewers very long de- | 
| water cond signed for 150-1754 Ald  |Jy 753 | { 
| | ¥ ash hoist — | rock 2’—5’ below |services very exp because |lumpsum ! 609,625 291.322, 767,000) , 46,000) 900,947) 1.17] 19.60 ~ 
| | est | grade much fill —_|of distance 3 miles of | | 
}.8,350-S-7.5 |65,972-S-7.25 40,000-S-4.4 | freq \drainfield req by state |Mh ’53 | | | | | | 
| |kitchen | security walls & open Jump sum_ ‘| 392,761| 102,355! 156,125 19,876] 395,116] 2.52] 19.90 
| | : toilets & lavs in 20 rms 
|:1,182-S-7.9 |27,099-S-6.9 4,759-S-1.2° | | Oc ’51 
kitchen water table 4’ sewage pumping sta lump sum 990,922| 368,768] 1,281,000 1,359,690| 1.06 
\ 'below grade 
1.21,909-S-9.9 |87,543-S-6.4 14,674-S-1.1 Sr’51 | | | 
| | kit, struc steel, |wet clay swim pool & sewage disp stip sum | 955,166] 474,681] 1,605,000 88,700] 1,429,847|  .89].16.00 
lcabinet work {plant | 
121,242-S-8.5 53,138-S-3.7 |69,818-S-4.9 | 24 Je ’52 | t 
‘ \ \ | * | | | 748,946 ett | Sian 1,055,382 | 16.45 
130,926-S-7.67 |101,825-S—9.6 | | Mh '53 | | 
| cab wk & wtr | f stip sum 351,589 218,666| 543,790 36,300| 570,255| 1.05] 15.72 
& sewer exten 
|31,102-S-5.5 |49,448-S-8.7 9,849-S-1.7 51,102-S-9 15 Fy 53 | | 
adj build req shoring & underpinning lump sum | 200,000 10,000] 101,412 7,140} 210,000| 2.07) 29.40 
underpinning adj structure 
10,000-S-4.8 | 5 No ’52 
htg in exist 100 ft candle light, special |guar price 140,421 81,339 184, 680 13,312]  221,760| 1.20) 19.90 
|bldg | |plumb for lab & spec | 
(15,284-S-6.9 |24,666-S-11.2 {19,347-S-8.75 | lelec w: 11 My ’53 | | 
| {kitchen add to exist bldg, rad ht [lump sum 208,800 92,136] 235,903 14,113] 300,936] 1.28} 21.35 
' in kindergarden | | 
21,6438-S-7.2 |25,498-S-8.5 ingencont  |8,000-S-2.66 | 17 Je’53 | 
kitchen add & alt exist bldg,rad |lumpsum | 220,717 91,695| 263,066 16,300| 312,412} 1.19] 19.30 
ht in kindergarden 4 | | 
25,820-S-8.25 |27,450-S-8.8 in gen cont 8,000-S-2.6 17 Je "53 | 
| kitchen some rock sewage dispo fild lump sum 933,760| 421, 204| 1,323,700 67, 253| 1,354,964] 1.02) 20.17 
__ lexcavation ; ' | | | 
97,665-S-7.2 |100,627-S-7.8 39,900-S-3 15,752-S-1.2 | Jy ’51 ee ee ee 
— aki | vies) oats lump sum 71,010 136, 454 8,760| 78,405)  .58| 8.95 
| 5,945—6.3 Jy 52 
| | ile & diagnos |quicksand eer Jump sum - 524, 602 Pere | 361,805 32,378| 631,602! 1.75) 19.55 
equip 
54,000-S-85 | '53,000—8 Je’52 | 
‘ | | tunnel between bldg for cost plus 766,430 886, 824 80,000} _ 997,994| 1.13] 12.50 
| | mech equipt , 
- 82,212--8.25  |59,902—6 | Je "52 : | : | 
; kitchen lsome quicksand located on hillside ‘lump sum [ 776,567: tes 1,051,764 62,793| 1,082,159| 1.03] 17.40 
| 
124,460-S-11.5|72,062-S—6.7 12,974-S-1.2 De ’51 je 
j kitchen some quicksand |stip sum | 831,518 | 1,073, 752| 69,747| 1,109,900] 1.03] 15.90 
! | 
0s 6,951—6 9,755—.9 3 Je’52 A se Bi ee ee 
- 62,156—5.6__|6 Tamp sum 94,300 143 , 820] 7,800| 117,000| 87] 15.00 
| | 
Se 52 
: ,000—6.8 
soe ee cone piles lamp sum | 1,406,450 2,170,000) 184,500] 1,697,000] 78) 9.20 
24Je’53 | | 
' peer 31 De ’52 
10,000—4.9 —_|20,000—9.8 | 9,500—4.7 : : = 
FarniGane 3,790 sq ft terrace lump sum 329, 852 34,984| 228,598! ed 458,159| 2.00| 18.80 
i] 
23 Se ’52 
a ‘ —9.5 34,984-S-7.6 on Se a ere ye ery 
Bee el ilwork ein gum 55,12) 20,590, 83,916) 9,994, 70,710) .9U| 12.65 
—S-! 10,000-S-13. 22 My ’53 | | | 
2,000-S-2.66_13,990°S°5.3 0} Tool neg uxed Z11, 800 1,162,580, 67,050) 308,600| 32, 5.45 
t 
127 Oc 53 | 
39,000—10.6_|25,600=7 —————— ede i ee da O00 | 680,000| 48,800, 616,500) 1.06) 12.64 
build ; awarded | 
24,000—3.9 58,000—9.4 55,200—9 11,300—1.8 : sa : - — - —— 
1 elevator kit, pneu tubes |piles reqd changing req of airlines lump sum 5,690,000] 2,858,000! 6,250, y0U| 395, 000|_8,548,000) 1.37| 24.10 
2 mov stairs bageage heat I Je 50 | 
345,000-S-4  |985,000-S-11.5 78,000-S-.9| 1900,UUU-5—4. - - - - — ~ 
ae Tbe aiisnoctictoul Wollsion site jump sum 287, 000 pT 300,000, 28,260} 520,000) 1.73] 18.40 
| ey) | | 
with htg '50,000—9.6 15,000—2.9 40,000-S-7.7 __ |10,000—1.9 Au’s 
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AIA NATIONAL BUILDING COST SURVEY (Continued) 


anda celal eatin ta et ei aU DES Es 
| | Heating Air cond. 


| Stories 


Region | 


case No. | Type by | 
| occupancy | 
location 
MA-10 hi sch 


Thalia, Va varies in 8 units | |por enam \cera tile, wood |built-up | {paint granite 
‘ steel deck |wood masonry blk sys foyer 


lor 2 


height-ft. 
| above gr. 


No. of Structural Exter. wall Floor constr. Root constr. Windows Partitions Soecial system system 
* = - = nishes ——e 
corners frame exter. finish floor finish roofing glazing finish $ % $ %,| 
+ fram & deck alum proj & slid |cin blk, cera tile, cor asb |h.w. wall vectors | 
mele es ae cer bak tile, terr, " | \lami part «& brk, t.c., at See gen | 


h.w. unit vents & 


rein cone 


rein cone or 


trim 


units 


steam, vac convect 


MA-11 \hi sch 1 33 |steel brk & blk cav |slab palit & Lisceieateon 
Ya Beach, Va _| | brk terr & asph tile [built-up gl blk & clear _|cer tile 154,470—18 
MA-12 banking 2 4 |steel brk & blk cav |slab steel deck, bar _|plate glass |masonry blk |wood panel c.i. h.w. boiler complete | 
joist 
Va Beach, Va stone, brk rubber tile built-up | plaster | 9,000—9.1 
MaA-13 church 1 6 |wood “A” frame|frame & mas __|slab wood steel-awning |stud plywood ‘radiant H 
\brk & vert ; ¢ pee 7 
Warwick, Va | siding asph tile lasb shing lgvp bd marinite 8,300—17. 
Ma-14 [physician’s |b-+-2 8 |masonry lbrk & blk back |wood jalum esmt |stud & plast |struc glin bath |city steam package & due 
off & res ‘ 
Wilkes Barre, Pa 22’ !brk oak asph shing | 4,500—8.9 2,975—5.9 
MaA-15 weaving 2 6 |masonry masonry rein cone steel deck metal gyp blk coal 
mill 
Wilkes Barre, Pa 25° brk cone slag 17,000—12.4 
MA-17 hi sch 1 20 |wall bearg steel |cavity slab gyp deck steel proj It wt cone blk fin tube 
trusses & ; ; ; 
York County, Va | beams brk lasph tile built-up ‘paint 120,000—19.8 | 
MA-17 school 1 18 |wall bearg steel |cavity |slab gyp deck steel proj It wt cone blk fin tube 
trusses & ; : : 
York County, Va |beams {brk asph tile built-up paint 123,400—18.2 
MA-i8 school 1 22 |wall bearing [cavity \conc slab gyp deck steel proj It wt cone blk rad floor 
York County, Va steel joists brk asph tile built-up | paint 130,000—20.4 | 
SA-1 school B+1 10 |steel brk & cone blk |cone poured gyp steel proj cemesto bd tile toil rms coal, steam conv . 
Cohutta, Ga 13” brk asph tile 20 yr d.s.b. 27,773—22.1 
SA-2 hi sch b+1 steel brk & cone blk |eonc poured gyp steel pro} cemesto bd tile in toilets coal, steam conv 
Dalton, Ga 13’ brk asph tile 2 yrt&g d.s.b. | 19,000—6.4 | 
SA-3 hi sch 1 rein conc brk cone slab {steel deck pes cone blk rad & hot air, oil 
Laurens, S C hte bents lbrk 'asph tile built-up | 42,5083—8.8 a 
*SA-4 country | 2 |4 ext rein cone |cone blk rein conc rein conc, wood |alum frame unglaz struct | * 
club facing tile | 
Palm Beach, Fla 29’ 4 int |flat plate stucco stone cem shing \gl jalous 
SA-5 apartments 2 6 |cone blk cone blk conc & wood |wood alum frame wood h.w. rad | ; B 
Palm Beach, Fla 23’ 6” wood stucco terraz, oak gl jalous plaster | 
SA-6 apartments 3 | 8 [rein cone cone blk ee cone conc slab alum awning gyp blk h.w. rad unit room 
Palm Beach, Fla 31’ 10” flat plate stucco terra & rub tile |15 yr built-up lplaster | 
SA-7 hi sch 1 ibear wall&  |brk & blk cav |cone slab wood steel cin blk | rad floor, h.w., oil 
cols 
Pickens, SC uy ee brk asph tile built-up glblk &ds.b. | 42,800—8.25 
SA-8 school 1 steel brk cone gyp deck alum cin blk & tile rad, h.w., coal | 
Spartanburg, SC he brk asph tile built-up | 31,850—8 
GS-1 hi-way off |14 steel—90’ masonry conc steel deck jalum & steel 2” plaster steam, coal loff bldg 
& garage ie : , plast, tile, 
Chatta, Tenn 12’ & 17’ rigid frame brk & limestonelasph tile |t & g, 20 yr d.s.b. lplywd /49,441—8.9 116,900—3 
*GS-2 [pod sch {|b+7 28 |rein conc brk, tile back  lrein ee . bm |slab & beam alum d.h., proj ie tile, cem [wood panel h.w. in a cond caer bldg 
osp vinyl, asph, water tube ' tons 
Jackson, Miss 110’ 6” 2 bldg brk & alum cer tile 20 yr built-up —_|{d.s.b. paint, plast 2,203.304-S~25.¢ 
GS-3 hospital |b+1 rein conc brk, cone blk {conc cone, bar joist {pro} alum cone blk struc glaz tile |steam conv, oil oper, deliv, nurs 
Manches, Tenn 12’ to 13” brk asph tile 20yrt&eg d.s.b. plaster 50,000—8.9 16,000—2.9 
GS-4 PHA | a wood frame brk ven cone wood steel csrat |Wood studs gas, wall htrs 
housing | & trusses 
Tullahoma, Tenn 9’ eave \brk asph tile {asph shing d.s.b. plaster 9,700—1.3 
TX-1 residence i 18 |brk ven brk ven slab wood wood |wood stud mahog panel |gas gas 
: sht rk 
Austin, Tex \17’ 6” wood brk ‘ asph tile & carp|asbes shing double hung 4,200-S-13.3 
TX-2 residence |b+1 20 |wood brk ven wood wood wood stud & sht rk |blk fooring - gas duct btr ee cont units 
Austin, Tex 25/ brk oak stand seam tin |double hung birch 6,232-8-8 
TX-3 {hi sch {b--1 50 en ene {brk rein cone bar joists alum clay tile, glaz |glaz tile & steam special venti 
; Fi : \ 
Austin, Tex 12’ & 30’ frame brk asph tile gyp deck clear & gl blk tile-plast acoustic f.g. ceil |133,456-S-9.25 
TX-4 {frat house |b-++-2 14 |wood brk cav wood wood alum wood frame __|cork floor pa fan & coil partial 
‘ ati 
Austin, Tex 23" 6” brk wood, asph tile {built-up d.s.b. sheet rk plywd panels ie ‘i 18,287-S-12.6 
TX-5 are 1 6 {wall bear 8” clay tile slab bar joists steel sash clay Nee er | ety fan & coil |self-cont units 
g eee Be P ; wood stu i 
Austin, Tex 114’ 6 | | |tile lasph tile gyp deck plate sheet rk iz 9,480-S-6.25 
TX-6 church b+2 10 |steel bents & — !brk cone wood deck steel sash \gyp blk mahog panel & steam, fan & coil 


- | 
Austin, Tex 55’ brk asph tile tile roof leaded 
TX-7 hi sch 34 |rein cone \brk cay alum proj tile brk 


Bellaire, Tex 


& steel 


rein cone asph 
tile & terraz 


rein cone 


insul rock 


steel frame 


glaz struc tile 


308" \ brik built-up d.s.b. painted tile 149,000—6.4 
TX-8 school 1 14 |steel i tile back heavy steel 4” tile | steam rad partial 


Gladewater, Tex 
TX-9 


Hawkins, Tex 
TX-10 


Houston, Tex 
TX-11 


Houston, Tex 
*PX-12 


Houston, Tex 
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school 


school 


school 


off & lab 


varies 


11’ aver 


11’ 0” 


29’ 0" 


1 


steel 


pipe col 


bents 
bear 


rein. conc 
steel L cols 


cone lift slab 
steel cols & 


lift slab, flat 


brk 
brk 


12” masonry 


\brk 


brk 
8” tile back 


brk 
12” brk wind 


tbrk 
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brk & cone blk 


slab 


asph tile, terraz 
slab 


gyp deck 


rein conc steel joist 
asph tile gyp deck 
slab cone slab 
terraz & 

asph tile built-up 


bar joists, 
roof deck 
built-up 
slab 


rub tile, terraz {built-up 


d.s.b. 


steel proj 


d.s.b. 
alum awning 


d.s.b. 
lalum fixed 


\d.s.b. 


glaz tile, plas’ 


cone blk 


|paint 
4” tile 


plaster 


paint 
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It wt cone blk 


tile & 2” plast 


t 


glaz tile 


‘base 


glaz str tile 
tace brk 


| 


brk, wood panels 


92,376-S-19.75 
steam unit 


22,974-S-15.5 


gas, steam, rad 
unit htrs 
56,370—15 2 


trs 
12,577—4.8 
air cond, yr rou 


73, 


rad & hot air unit, 


5 pkg units 
70 tons 
19,600—7.5 


zoned 


nd 
230—15.2 


INSTITUTE OF ARCHITECTS 


ty Mo a ae pel eae 
ny ‘umbing & | A Elevators Site Built-in & Speci 
prinklers Electrical ies |i serv | Special fndtn Speci Gen’l const| Total Total 
ip mvg stairs | improvements | connctd eqpmt conditions $ pecial features a Contract contract | separate Cubic Square | contracts 
{ | 2 contracts feet feet S/ef | $/sf 
i % | $ m|S H1S %/ 8 war's % ane $ $ 
. | ea cost plus T, 902, 962 | 2,688,120, 176,599| 2,993,562) 1.11, 10.96 
,000—3.8 |289,000—9.6 169,300—5.66 202,600—6.75 | | l15 Jy 53 | | | | | | 
kitchen | pest ps 575, 680 15,000) 1,111,000 61,200| 855,255 _ 14.00 
|90,330—10.6 | {11,500—1.33 |15,000-S-1.75° | 99 Au 51 | ert 
. | paral signs, | cost plus | 59,000; 19,000) 70,500 6,650] 99,000, 1.41| 14.90 
| xed ree 
| \lump sum 34 400 | 60 ,820 3 ,430| 47,000} .77| 18.30 
general 34,600 47,672 5,384 50,570} 1.06] 9.15 
$208.5 12,175—43 2,000—4 ; | 
: a Ap '53 | | | 
| H 1 elevator 1 ton /ft. allow flat slab {general | 105,000) | 189,500 15,000| 136,900 72) 92i2 
400—3.3 U 000—2.9 6,400—4.7 : 
: 5 : | Ja ‘53 | 
| kit sewg disp {lump sum 378,000 1,015,600 53,010} 606,149] -60} 11,50 
i 
jb htg 55,000—9.1 30,300—5 | 6,500—1.1 16.350—2.7 3 Se 753 | | 
| | kit di lump sum 434,315 1,159,900 61,800 676,715 58] 11.95 
1 sew dlspo 
h htg {60,000—8.9 29,500—4.4 7,500—1.1 29,000 3.25 29 My ’53_—s| 
| kit sewg dispo lump sum 90,915 215,490] 14,195] 147,590) .68| 10.40 
9,500—6.4 9,145—6.2 4,900—3.33 3,130—2.1 3 Se 753 
i | kit all built-in equipt {funap sum 95, 252 3,900| 236,400 19,700] 129,900) .55| 6.59 
ih htg 2,975—2.3 _|3,900-S-3 10 Ja ’53 
ey De sss 
i | kit | lump sum 209, 300; 499 , 630 42,775 297 , 800) -60} 6.96 } 
pono —6 24,000—8 11,500—3.9 |16,000—5.4 all equip except furn Au 53 | ? 
| ee aeons | Tump sum | 334,941] 81,800 804,320, 05,444) 481,719, 50] 7.08 id 
bo27—6__|37,748~7.9 10.800-S-2.25 |5,700—1.2 16 De’53 | | } 
| | | | {lump sum a | 249,221 23,709 aes ae 16.52 
| |swim pool f 15 Au’5 | | t 
i | Tump sum f | 75,808, 7,860, 83,474) 1.10) 11.32 
I 18 My ’5: | 
| | 1 elevator fixed oo | | 169,874 17,779 pac 1.24| 11.82 
cost plus 
} | 23 Je ’53 | | | 
| | Kt, Th, gm, b ee, Tump sum 354,300, 8,760 ik 62,240, 518,630] 95] 8.35 
(,000—4.8 _|39,500—7.6 15,240—2.9 _|33,000—6.33. _|27 My "53 | 
| E kit lumpsum | 304,159) a ) 42,500 397,293 a 9.35 
——- 8 19,800—5 10,000—2.5 |8,484-S-2.1 |1 Je 53 | 
lifts in gen cont prey. booth gas & water stor tanks lump sum 347, 120] | | 556, 830 57| 8.85 
t Ins turn 
»,000—5.4 |59,689—10.7 |2,200—.4 | 19,250—3.5 | | 15 De 52 | 
| | 5: 9 elev in genconst |gpsI, II, 1II  |796 cone piles pneu tube sys lump sum | 4,563,086! 4,041, 987/6,396,530 447,637] 8,605,073] 1.35| 19.28 
pth air cond |699,601-S-8.1 _|326,414S3.8 11,207,595-S-14 integrat school & hosp 24 Oc ’52 | | 
i 1 freight refrig | lump sum | 332,906 | 400,671 36,180} 554,606 = 15.34 
),000—8.9 60,000—10.8 |5,700—1 |26,000—4.7 14,000—2.5 | Oc ’52 | 
| lump sum | 583,064 | 756, 650 | 
3,960—9.8 27,500—3.6 62,426—8.25 | | 15 Ja 53 | { 
| | | lump sum =| 24,121| 7,563 24,640 2,860 supe 1.29] 11.10 
,000-S-6.3 1,363-S-4.3 1 Je 53 | } 
| Hee? Rezeney hel lump sum | Pee 13,893 es) 5,200 Tee 1.17| 14.75 | 
\ style-complex brk w: i 
770-S-4.9 _ |3,891-S-5 | Ap’53 | | | i 
{kit lump sum | 1,054,610 388, 803! pet 115, 243| 1,443,413 a 12.50 (Ih 
4,751-S-5.2 |97,955-S-6.8 60,518-S-4.2  |22,121-S-15 | | Ap 752 oe Ph A i 
kit drille: piers 14’ {extra sound deadening lumpsum | _ 103,390 42,006] 156,658 12,350| 145,396| .93| 11.78 i 
lump sum el 25,358| 503,950 34,470| 150,148 .30| 4.40 
| lump sum | 302,350 19,862 284,765 .94| 14.34 i 
| Ja 53 } 
LT en nee BERS EETaN-sTVT RG EST Ta | ETDs i 
kit, Cee audit |lump sum_ =| 1,567,000 3,009,700| 177.600 ie .78| 13.16 i 
gym shops ; iH 
49,000—6.4 bee |90,000—3.8 181, 900—7.8 14 De ’53 i 
| preter ne heat turn key | 378,277| 114,209] 641,854] 45,148] 467,846]  .73] 10.36 i 
ndgn, sinks in cl rms , | 
ith htg _[21,833-S-4.67_| | loe'58 | | Hi 
| clear-story single loaded turn key | 117,459 30,559] 190,259 15,474] 148,018] .78| 9.57 HI 
corr {| 
ith btg ee | INo 153 | | | 
| = fed Tes | general | 249,387 | 410,000, 35,700) 370,000] 90) 10.37 
. = \31 Au’53 | | | | } 
ith ht, co, 20,903—5.66 |15,340—4.1 | 
- | |kit ) |partial air cond, bale ‘lump sum ~ 187,960 231,900 18,810| 261,121] 1.13] 13.88 | 
| ti) 
2, 762—4, Pe | 3,411—1.3 '7,936—3 15 My ’5. | | | | 
a | ldrilled ftgs 7” | general | 282,193 328,000) 29,300| 453,922 oa 15.45 
6,599—5.9 ae 20,000—4.4 | | 2 Ap '5 | | | 
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AIA NATIONAL BUILDING COST SURVEY (Continued) 


| . AF Heating Air cond. 
Region | Stories Structural | Exter. wall Floor constr. Roof constr. | Windows Partitions Special system system 
case No. u 2 : finishes 
[occupancy | height-ft. frame exter. finish | floor finish roofing glazing finish $ Opes 
location above gr. | 
i it, perimeter, | 
TX-1B |2b+21 3 |welded steel alum, t.c., tile = ae islab revers sash metal « tile nee . Carats aaah ie 
p erraz, ru ; a Dirt 5 j 13.4 
Houston, Tex 310’ lalum, t.c., brk |asph tile built-up 14" plate walnut [21 fis 7 1,351 see ery 
TX-14 2b+10 rein cone cone poBe pan slab steel & alum i ye ; -W. gas | 
: | 27,250—2.6 
i last 2 
Houston, Tex '105/ cone & t.c. cement built-up | Ee : 
TX-15 2 lift slab 12” hollow brk |conc slab slab fixed & alum 2” plast aoe brk se ee | 
: Beane Bie 90.000—19.9 
Houston, Tex 20’ ‘steel cols brk & marble _|asvh tile built-up : - 
TX-16 2 isteel 12” masonry rein conc steel arch sieel it wt cone blk keg: wnsct |gas unl 
Ft Worth, Tex 30’ 0” wall brg brk asph tile Igyp deck dis.b. 5 a = 
TX-17 2 rein conc brk & tile leone cone slab alum proj |tile | orced warm 
| . | = 
Richmond, Tex \25/ 6” brk \terraz built-up igl tile & plast 15,500—6.25 . 
*GL-1 b+2 rein cone 'brk & cone blk |slab & cone jst |conc jst & slab es detent ue he one steam | 
prd plst, | 
Adrian, Mich 33/ 0" brk & stone asph tile built-up sash rubbed conc 104,339—23.6 
GL-2 part b-+2 masonry masonry conc steel truss steel cin blk cone steam | 
' wood, sheath 95.872—13.1 | 
Bellview, Ohio |28’ 0” lint steel col stone asph tile asbes shingle plast ; Fi : 
GL-3 | 1 wd truss-mas |masonry rein conc sl wood, truss steel proj cin blk | rad fl | 
Rorern A i 88,520-S-11.4 _| 
Cold Water, Mch 9’ 6" piers 'face brk asph tile asph shingles d.s.a. paint, glaz tile : : 
*GL-4 field house |b+3 rein cone & 8” cin blk cone slab slab on steel steel arch & ein blk coe blower & 
steel 4” limestone asph tile& © |truss comm proj es at 2.33 | 
Detroit, Mich 59’ 10” limestone leem & wood [4 ply comp dis.a. hollow metal } : a 
KKK 
GL-5 b+4 rein cone |masonry rein cone rein conc alum metal, plast alum pan rad heat [vent sys oa 
Detroit, Mich 48’ face brk tile & terraz metal 498, 130-S-16.9 | 
GL-6 2 rein cone 4” brk, 8” cone wood truss metal dbl hung |strue clay | fin type convec | 
beam & slab _ |loadbearing tile : 250# asph tile plast 36,000—24.3 
Detroit, Mich 18’ 1” int col |face brk asph tile shingles d.s.a. hollow meta] 2. i : a: 
*GL-7 part b+1 13 {steel & mas (brk & cin blk rein cone bar joists alum show cin blk plast |alum railing fin tube rad eee tz 
alum show wind poured gyp rein conc wood counter | cooling _ 
Detroit, Mich 14’ 11" alum & f brk _ [asph tile tar & slab plate wood & glass |22,982—11.6 
GL-8 b+2 2 lrein conc 4” brk rein cone |wood truss alum d.h. struc & glaz wood altar, fin steel rad fin cab | 
h 8” struc tile 250 lb asph tile panel sacristy & 
Detroit, Mich 18’ 6" face brk asph tile shingles ds.a. hollow metal {confessional 42,433—9 5 
GL-9 b+8 } rein cone masonry pentouet? conc slab alum metal marble jeamplete 
| asph tile ; ; J 
Lansing, Mich 127’ 4" limestone terraz built-up [plast paint [main lobby | 912,542-S-18.6 
*GL-10 3 2 |rein conc |brk tile rein conc | security awn struc glaz fin type pipe rad, = 
}back-up : ; ; steam i 
Lexington, Ky BY {cut stone, brk _|terraz built-up tile units | 65,330-S-5.3 7 ~ 3 
i i lum d.h. laz tile, plast,jmarble lsteam conv yr-round sur, 
a oy De ae et tile) eee es ie glaz ile lobby H matern, X-raj 
Lexington, Ky 42’ cut stone brk _ |terraz ibuilt-up dis.a. paint = cE lees 3 
GL-12 a masonry bear {masonry conc steel mest poured gyp steel & alum cin blk unit htrs, unit vent 
| steel roof lon joists i | 
Melvindale, Mch! 27/3! joists face brk lasph tile metal & wood | 72,320-S-21.5 4p 
GL-13 part b+2 rein cone masonry ribbed rein conclribbed cone 70% glass blk |cincem blk = |lib, home econ {steam junit vent 
wood doors & |office cabinet 
Millbury, Obio face brk asph tile built-up steel finish 32,255-S-5 
GL-14 part b+1 steel & masonry|masonry conc slab cone slab alum cin sone blk | |steam lop rm & nurs 
asph tile - 
Montpelier, Ohio varies Erk terraz built-up plaster 162,300—23.4 
GL-15 b+2 rein cone 4” brk & cone cone slab |Detention & int |cin blk, paint |oak paneling fin type steel rad 
steel pan 8” cin blk asph tile & \4 ply pitch & proj gal steel 
Mt. Clem, Mich 28’ 0” face brk cement slag d.s.a. hollow metal | |88,183-S-10.6 
GL-16 b+2 rein cone & masonry rein cone rein & precast alum sash & cin blk tile |fin rad |forced temp a 
steel cone lglass blk metal & wood ! with htg 
Taylor Cr, Mich 27' 0" face brk asph tile |196,990-S-18 
GL-17 1%b+3% rein cone masonry ribbed s'ab Tnsul.itiJe on steellsteel \cin blk acoust steam, ind air & | 
terraz, rub 'frame : |zone forced h.w. 
Toledo, Ohio 87’ rubble stone __|arph tile slate double glaz hollow metal {music room 115,830—8.67 | 
GL-18 recely hosp|b+-244 rein cone jmasonry rein cone d.h. wood & cin blk & glaz |wood doors forced h.w. in ceil 
| terraz & plas steel awning tile : | 
Toledo, Ohio 28’ 0” face brk asph tile built-up t&g | metal door fr {metal cabinet 126,362-S-9.1 | 
NC-1 b+1 3 {rein conc & 8" tile, 4” brk |cone pans & jst |steel joists wood sash 4’x6” tile cer tile floor & —|steam ccnvec vent only 
| wainse h.w. rad 
Aitkin, Minn 12’ 0” steel brk terraz steel deck double glaz plast & paint |83,675-S-19.6 16,100-S-3.8 
NC-2 2 rein cone & brk & ¢ cone rein cone leone & bar jst lalum & gl blk {cin cone blk unit htrs gym ventil 
F steel back-up jasph tile dis. 
Antigo, Wis 38’ iface brk terraz, wood pressed steel 48,271-S-12.67 
NC-3 1 steel & bar jst |face brk cone slab steel deck steel proj & csmt|conc blk or striated plyw h.w. pipe 
. J on masonry cone blk face brk 
Barrington, II] varies face brk asph tile built-up hard wood 44,950—11.75 
NC-4 | 1 3 |wall bearing masonry slab wood jst & sheet|steel sash masonry unit vent convec 
Carlyle, ill 114’ brk asph tile t&g dis.a. wood 27,500-S-28.1 
NC-5 1 wall bearing masonry pre cast cone _ steel joists alum masonry unit vent convec 
i Joists — wood sheath 
Carlyle, Ill 14 brk asph tile t&g dis.a. wood 204,500-S-25.5 
NC-6 2 28 'steel masonry steel joists steel joists alum masonry unit vent & convec 
é : wood sheath 
Champaign, II] brk asph tile It&g wood 270,000-S-23.6 
NC-7 b+2 steel masonry pre cast conc {steel joists alum masonry | | 
’ joists _ wood sheath unit vent & convec 
Charleston, Il (30 ext wall bear |brk asph tile &¢g |d.s.a. wood 207,750-S-18.25 
NC-8 lodge bldg |b+2 steel ext masonry steel joist & feat ee ‘steel {masonry | unit vent & convec |prov i futur 
cone wood dec : 
peeeeon sl aaa wall bear |brk asph tile t&e glass blk wood 29,510-S-19 wae 
NC-9 b+6 rein conc brk eons beanie & {cone steel sash Rote ae & — |marble in lobby eae convec |priv rm indiv a 
ri f slabs mar, ter clay tile |bal gen syster 
Chicago, II] : '68 : brk rub & asph tile |15 yr built-up __|plate plas & cer tile | 360,000—-14-2 x 
NC-10 hospital |174b +4 23 |rein cone brk pike pease «& ; cone steel sash cone blk & marble & wood |h.w. convec lin oper rooms 
Chicago, III 51’ 0" tone, brk re : hile. a : clay tile 
S , br asph tile 15 yr built-up [plate plas & cer tile |lobby 305,993—15.1 
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i Jumbing & 


r Electrical | Elevators Site Built-in & serv | Special fnd | | 
prinklers rivanstairetniDES age ccanincty c Gen'I const} Total Total 
9 eiepe een) conneta eqpmt conditions Special features Ontract contract | separate Cubic Square | contracts $/cf |$/st 
\ % $ % $ % $ % 5 % 3 % date $ eeyaae feet feet 
2 rs — 
ie te ees ‘ae movable partitions lump sum | 6,508, 647 7,400,000] 536, 100|10,027,782| 1.36] 18 70 
) 2.5 h y=10: weer 
1,069,766—10.7 a 8 |15,000—1.5  |27,326—3 | |28 My ’53 | | | | 
| ou 4 garage elev Tump sum 705,200] 1,543, 799| 101,134] 1,054,996) .68| 6.97 
~A130—3.7 47,416—4, 
16—4.6 |237,000—23 ; | 28 My '53 | 
drilled figs 7’ 0” general 281, 000} 248,180| 24,818] 452,000 ae, 18.18 
“h ht 4 — 10.2 1 
[4 |46,000—10 | 115 My ’53 | | 4 
| turn-Key 161,697] 27,351,  431,000| 23,6701 189,048,  .44| 8.00 
9,377-S-5 a ; | |\De 53 
kit & jail equip |water proof & dug spread ftgs in sanay 121, 289 205, 887 9,907) 239,289| 1.17] 24.20 
é re finishing & soil j | 
00—7. (12,700—5.3 7,500—3.1 |64,000—26.7 floor slab 
jail equip addit htg plant 246, 749 193,000 17,194! 442,296] 2.29] 25.78 
u 25,925—5.6 14,184—3.2 | 51,099—11.6 115 My 752 
| 157, 0UU 216, 704 197,372, .91 
i 
111,500 —5.8 3,000—1.5 1 Se ’53 | | 
) kit lump sum 527,209 239,602| 765.060 51,380 779,053| 1.02| 15.18 
‘ i 
, 738 S-9.75 |29,096-S-3.75 12,242—1.6 9,589-S-1 . 2 | My 752 | | | 
| und: gym, | ition laund, Fee fixed fee 1,652,692 3,878,540} 167,690] 2,430,192]  .63| 14.50 
a { oxes suspend from 
$3:340—5.1_1239,054—9.9 | | 115,204-4.7 | itruss No'50__| | 
| 3 elev kit | sep contract | 1,994,394;  949,181| 1,764,237 138,326] 2,943,575' 1.67| 21.28 
| 312,000-S-10.6 [58,491-S-2 | 80,560-S-2.75 3 Mr '53 
| prov for future expans lumpsum | 105,965 109, 760 10,170; 148,160) 1.35] 14 59 
| | 
5,600—3.8 600—.4 18 Je ’51 | | 
law. | eee nities to, lump sum | 135,792 80,340 5,840| 197,984 2.46] 34.90 
main , pav 
t 16,516—8.33 1,389—.7 12,700—6.4 davewaye , 19 Au '52 | | 
i 
1 eley eae ump sum 304,834 T 285,260|  23,830| 449,644] 1.58] 18.85 
q ed furn | 
,504—3.9 21,306—4.75 19,000—4.25|19,876—4.4 115,691—3.5 | | 5 Se ’52 | | | | 
5 elev kit, lawns 7-lump sum | 2,829,916] 2.086,657| 3,267,069 241,452| 4,916,573| 1.50] 20.46 
I. : 236,659-S— planting prime i | 
15,283-S-5.2 |591,505-S-12 { (90,668-S-1.8 18 Se ’51 
| ; nee on GED retrig |col & ftgs extend general 954,370| 274,624] 1,358,000] 109,260] 1,228,994] .91| 11.238 
.W. Inds 
/15,900-S-9.4 |36,780-S-3 30,017-S-2.4 |7,037-S-.6 119,560-S-1.6 approx 13/ 0’’ 51 | | | | 
it ; 3 elev laund, kit, lab, |solid rock 1,386,866} 833,690] 1,267,236]  117,92u| 2,220,556 1.75] 18.86 
A 2 d.w. lop rm sew | 
i ith hig 140,142-S-6.4  |85,198-S-3.9 |32,000-S-1.4  |215,150-S-9.7  |near grade 52 | 
{ separate 242,047| 94,650| 317,650 25,450| 336,697] 1.06) 13.24 
lith htg 22,330-S-6.6 20 My 53 | 
| Jab fixed turn all ext elect & ‘I'V equip _|divided 467, 263 677,868 43,821| 638,211 .94| 14.57 
| 
| & smoke stack to comply 
14,241-S-8.5 |65,046-S-10.2 4,000-S-.6 |15,400-S-2.4 | with CAA 7 Fe '52 
1 laund, kit, op rm| 415,610 330, 000 | 695,535| 2.11 
fixed furn 
147,125—6.75 18,500—2.66 |52,000—7.5 20 My ’51 | 
; 1 elev laund, kit, jail lump sum | 490,259!  333,992| 641,860 46,600! 841,045] 1.31] 18.00 
| eq util, fix furn | 
9,653-S-5.9 |53,337-S-6.33 10,128—1.2 |5,760—.7 142,725-S-17 1 De 52 
fl ra metal cab separate 798,875| 293,576 Ping 4a 69,700] 1,092,451| a 15.70 
| ockers 
vith htg 164,924-S-5.9 { 31,662-S-2.9 26 Au ’52 | 
ne) drainage | 1 elev kit, book conv |cone caisson corrid & pipe tunnel conn [lump sum 1,014,626 56,201| 1,195,000 98,025] 1,330,913] 1.11] 13.60 
pneum tube foundation to univ hall | | | | 
14,.250—3.33 |100,506—7.5 29,677-S-2.2 26,524-S-.2 27 Au ‘51 | | | 
1 elev kit, fixed furn |composit piling  |large lect rm general 964,663| 417,384) 795,673 80,241] 1,382,047| 1.73| 17.25 
36.055-S-6.25 |75,930-S-5.5 16,375-S-1.2 122,660-S-8.9 |54/ long 3’ 0” o.c. Je’51 | | | | 
1 elev auto temp pipe oxygen al! bd rms stip amount 277,050; 149,326] 227,736) 22,536| 426,372| 1.87 | 18.92 
cont J audio vis nurse call 
with htg 33,967-S-8 7,340-S-1.7 8,240-S-2 system 11 My ’53 
| cont amount 283 , 434 98, 118 717,450 31,930| 381,552 54] 12.08 
| 
18,953-S-5 30,894-S-8.1 } 14 Ap ’53 | 
| 256, 699 26,484 354,389 13.39 
31,818—8.1  |20,922—5.5 20 Ja ’53 | | | 
i Jump sum 64, 260 33, 695 92,100 6,690 97,955| 1.06] 14.64 
1 
vith hte 16,195-S-6.33 | No ’53 
|kit & caf, lab, jump sum 501,740 301,576] 1,057, 0v0| 56, 855| ga 76| 14.13 
libr 
vith htg 52,245-S-6.5 44,831-S-5.6 |No 753 | | | 
| kit & cat, lab, {exces drain & soil cond jlump sum 719,582|  399,097| 1,185,000 79,VuU| 1,142,729 a 14.48 
libr 
with htg 92,676-S-8.1 24,050—2.1 36,421-S-3.2 110 Jy ’53 | | 
lntrarcatalab Tump sum 760,720] 370,324) 1,450,000| 91,759) 1,131,044] .78] 12.34 
with htg |86,106-S-7.6 176.470-S-6.75 | My ’53 | 
lump sum 117,344 38,110 156, 100 14,790 155,454| 1.001 10.51 
| 
with htg 8,600-S-5.8 ' De 52 
Telev cone mat 3” 0” general T, 553,000 1,315,000] 98,000) 2,536,175} 1.93] 25.87 
thick in some . | 
'99,900—7.9 |263,337—10.4 —|159,938—6.3 | places 21 De ’53 | | | 
nea oriaptancie general 1,169,971] 162,272) 905,730 TARO 223) 
2 elev \lkrs & ster | ; | | 
59,475—7.9 |147,416—7.3 76,902—3.8 |18,800-S-.9 _ |143,472-S-7.2 5 Mr 752 | | | | 
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i i Aa Heating Air cond. 
Region Stories | b Windows Partitions i system | 
bacon Typeiby - We NOt oF Stru crural Exter. wall Floor constr. Roof constr. i Special system J oer 
occupancy eight-ft. corners rame : : fi lazin finish $} 
Facailan bee oe | exter. finish | floor finish roofing glazing $ Fi OS % 
- 
NC-11 jrhisch |{b+2 24 |steel, ext wall |masonry pre cast core poe conc alum masonry {unit vent convec | | 
bear Joists Joists eee | 
De Kalb, Il 28’ brk asph tile t&g d.s.a. glass blk _ [wood 97,680: $-9.2 
NC-12 school 1 |wa!l bear masonry pre cast cone roe ee & — steel ERSTE BBCME eae | 
Joist shea } 
De Kalb, Il [14’ brk asph tile t&e Ids.a. wood ALR : 
NC-13 off & shop | 1 10 |steel & wall = |brk & conc blk |slab on fill steel web joists |alum La blk re een | | 
bear steel truss rs 
Evanston, Il yao! com br asph tile dh. & d.s.b. 3,093-S-5.5 | 
NC-14 school | 1 steel trame cone blk, back- |slab on fill gyp deck alum conc blk wood panel en pipe zoe convec | 
| steel columns up brk mas f paint | hea 90,305 12 1 
Evanston, Ill varies wall bear stone brk asph tile Wyrt&g d.s.a. oak trim =JisBs tile day — 1a. ! 3 
NC-15 aged ladies |b+-7 reln conc f & comm brk |terraz cone deck wood d.h. clay & gyp tile| steam convec pee co 
home | ‘clay tile, stone j ; ise soe | 
Evanston, III 80/ 0” 16 face brk rub linol tile |t & g d.s.a. plast : : : u 
NC-16 jr hi sch 2 16 {steel f & comm brk |rein cone gyp cem tile, _|steel l.w. cone blk {driftwood eee uni vents & | 
cone blk cone . 
Chicago, II | 1238/3” rein conc face brk lasph tile t & g d.s.a. glass blk _|cone blk stain oak 253,965-S-14 | | 
NC-17 hi sch 1 12 {cone blk & cone blk or cem|cone wood joist steel sash cone blk steam unit vent | 
: pan, conc blk or| ; é . S-175 | 
Galesville, Wise 12’ | steel cem pan asph tile built-up d.s.b. paint i |44,740-S-17. 
NC-18 warehouse 2 6 |conc & steel = (12” cone blk Feit Cone bar aes ares wood sash cone blk wood paneling |steam fed rad unit office | 
asph tile, met deck, insu ‘ 
Hopkins, Minn 20’ 0” wood truss cone blk kalmion top —_|& wood deck _|double glaz paint | 152,072-S-1 1.2 51,8828-3.8 
NC-19 factory 1 4 |steel 8” \.w. cone blk |4” rein cone {long i oie poist met & wood sash|6” cone blk |wood paneling rine sed out heat | 
metal dec “W. I | 
Hopkins, Minn | 15’ 0" | cone blk cem «& asph tile |insul p & g sing & dbl glaz_jexp&sfu. |} 
0 OOO 
NC-20 church b+1 24 |bsmt rein |brk & tile |conc joists bar joists pre alum proj cl tile or plast [side aisle & base bd rad 50% 
cone, steel rub & asph cast cem tile ; str gl tile narthex plyw hot air 50% 
Hopkins, Minn | 48’ 0” ‘frame above brk tile, marble 'built-up single glaz str tile, brk |mar baptistery |61,345-S-11.3 
Ve nano nnn nnn 
NC-21 school ia 22 |steel bar lbrk, l.w. cone |conce [metal deck glass blk l.w. conc blk |glaz & ceramic sare boiler unit vent only 
blk insulation , ven 
Huron, SD 124’ 0” joists brk asph tile built-up vision strip plaster tile 39,890-S-17.6 3,496-S-1.5 
NC-22 school 1 10 {masonry walls, |brk & cone blk {struc cone gyp deck steel sash lw. cone blk yanitwced steam univ & conv | 
bar joist ' ‘ | 
Lansing, II] {13’ 4” & 18’ 0” face brk asph tile t&g d.s.a., glass blk leone blk stain oak 73,600-S-28.3 
NC-23 dormitory {b+3 10 |rein cone brk & cone blk |244" cone on {2” cone on alum d.h. sash |4” cin cone blk convec rad 
. Z back-up bar joists bar joists | 
Milwaukee, Wisc! 33! face brk lasph tile t&g dis. Ipressed steel 39,316-S-11.2 
*NC-24 prac sch |b+3 | 12 |steel 8” tile & 4” brk |steel joists & —|steel joists gyp {steel sash 4” tile | {steam rad 1 
7 lab & gym 6” cone slab slab insul : ‘ 
Minneap, Minn 43/ 0” brk asph & cer tile |7p & g single glaz plast & paint 214,231-S-14.6 
NC-25 school 2 32 |conc & steel  |8” conc & 4” __|rein conc tile & |steel joists gyp |wood sash 12” brk & 4” |s.f.u. wains in {steam fed rad vent only 
. | brk cone jts asph & |deck, insu! cone blk itoil & kit | 
Minneap, Minn 21’ 9” \brk cer tile& cem |p & g single glaz paint & plast 118,386-S-13.8 17,865-S-2.1 
NOOR nn 
NC-26 hospital b+1 6 |rein cone & 8” tile, 4” brk conc pan & {steel joists, steel |wood sash 4”"x6” tile |quarry tile, — steam fed convert |vent only 
ee 3 steel joists deck insul _ {tile wallin kit — |h.w. rad 
Neillsville, Wise 12/ 0” brk cem, linol tile |p & g double glaz plast & paint | | 22,855-S-4.4 
ON LS 
NC-27 hi sch | 2 32 |steel framing |brk & conc blk |conc joists & |insul rock, cone |arch pro) steel |l.w. conc blk [driftwood stain |steam rad univent | 
| | slabs on beams |gyp sash cone blk & htrs | 
New Lennox, Ill 22! 8 | face brk asph tile t&g dis.a. glaz fac tile joak 330,000-S-29. 
NC-28 hi sch part b+2 28 |re cone, pan & |brk & blk cone cone gyp alum conc blk, tile unit vents, fin pipe 
: prec jst, st bar | oak & metal 
Northbrook, Ill_| varies jst, st truss brk jasph tile. wood jbuilt-up Istop glaz door fr 255 480-S -13 2 | 
*NC-29 school 1&2 14 |cone blk brg wlsbrk & 12” cone |slab, prec conc |ins rk rf dk, bar |steel sash cone blk h.w. fin rad 
split level prec conc jst & |blk back-up joists joists, built-up 
Park Forest, Ill 9’ 10” & 19’ 10” |steel bar joists |face brk asph tile tke 1/8” dis.a. oak '29,860—9.5 
NC-30 school 1 17 |steel brk & cone blk |cone slab wood truss & ‘wood frames cone blk | forced h.w. to fin 
sheath steel sash | pipe rads, rad heat 
Park Forest, Ill 15’ 0” brk asph tile asph & built-up |d.s.a. brk & cone blk |35,500—9.2 
NC-31 school 1 13 |steel brk & cone blk |cone slab wood truss & wood frames cone blk lforced h.w. to fin 
wood sheath steel sash pipe rads, rad heat 
Park Forest, Il 15402 brk asph tile asph & built-up |d.s.a. brk & cone blk 35,398—9.9< 
NC-32 hi sch | 2 26 |rein conc brk cone beam, slab|cone steel sash cone blk white oak, lobby|steam convec 
| | struc glaz vent units 
Park Forest, Ill 26’ 0” steel frame brk asph tile 15 vr comp ‘plate & d.s.a. exp cone blk tile 180,000—12.7 
NC-33 yural elec 1 16 {wall bear masonry slab on gr steel jst, cemax |alum masonry convec central unit 2/3 
q \ floor area 
Paxton, Ill | 14’ brk rub tile t&e d.s.a steel | 42,607-S-21.5 with htg 
NC-34 school 1 8 |masonry masoury pre cast cone {pre cast cone alum masonry unit vents convec | 
Joist Joists 
Plano, Il 13/ wall bear brk asph tile t&g dis.a. metal 52,700-S-26.2 
C-35 aneery ey 1 10 |rigia irame pes « cone blk |cone Por deck steel sash cone blk glaz strue split system winter air cond 
‘ audi insu rad & air 
Red Field, SD 22’ & 30/ truss brk asph tile pkg dis.a. exp cone blk _|tile 38,476-S-19.6 with htg 
NC-36 church & 1 20 |lam arches brk cone slab metal deck st [alum proj |brk, str gl tile |brk base bd rad convec 
? : school F rub, asph & \wd deck on lam h.t., plast, 
Richfield, Minn 34 | steel brk cem tile | single glaz s.g.t., brk 62,463-S-19.5 
aoe ee 1 10 |cone blk & brk & cone blk |cone wood joist alum sash cone blk tile wainscot steam, unit vents 
Center, Wisc | 12’ \steel brk asph tile built-up gl blk, d.s.b. paint corr & toil 27,501-S-13.7 
NC-38 church |b ; | 20 |steel joists brk & cone blk |cone steel joists steel sash leone blk | h.w. boiler lvent only 
Sioux Fall i oe | i | | vent equip 
Sioux Falls, SD 13 | lwall bear brk asph tile double glaz plast 27,059- S-9.7 |7,480-S-2.7 
NC-39 2 1 8 |struc steel pa G ord conc|cone wood wood cind cone blk unit vent 
: ack-up 
Sturg Bay, Wisc {schools 127 face brk asph tile |built-up clear, d.s. wood, oak 37,005-S-13 
NC-40 school b+1 | 24 |steel frame masonry te eet conc | vee sheath alum sash {masons { unit vent convec — | 
‘ joists joists 
Sycamore, III 13 bear walls brk asph tile t&g |d.s.a. wood | \s5,360--102 
NC~41 |school | 1 6 |cone blk & brk, cone blk {cone wood joist alum jeone blk tile wainscot steam, unit vent | 
zi corr & toil 
Viroqua, Wise 12’ steel brk asph tile built-up d.s.b. paint | 24,284-S-9.25 
NC-42 ee Soe: | 8 |rein conc stone, brk {rein cone conc slab jalum d.h. sash — |elay tile court rooms 
Wausaw, Wisc | 30’ 6” l back-up é last & glaz 
W, c {30’ 6 lime stone asph tile, terraz|t & g double glaz acing tile |194,000-S-13.9 
NC-43 hool * 
schoo! 1 10 |wall bear {masonry pre cast cone —_|pre cast conc alum masonry | junit vent convec 
W Springs, Ill [13’ beatae ara | | 
prings, (masonry brk asph tile t&g d.s.a., gl blk wood { 68,840-S-23 | 
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lumbing & Electrical Elevators Si ilt-i 
A te Built-in i: 1 
iprinklers mvg stairs improvements srecabanls reenatine Contract [Gent const} Total i i a 
2 helo A Special features contract | separate Cubic Square | contracts $/ef |$/sf 
% | $ % |$ %|S$ % | $ % | $ % | date : ae feet feet 
| 
ae ls Pas | | nae “_ avg fispace [lump sum 806,210} 262,380] 1,003,629]  71,341| 1,068,590| 1.06) 14.96 
: oe Se ’50 | 
Mes o's \s ee | | Tump sum 260,030) 86,290, 248,980) 19,237] 346,320] 1.39] 18.00 
- ml No °52 
| separate 46, 648 9,692) 104,026 7,096] 56,340] .54) 7.94 
}29-8-6.3 _|3,070-8-5.5 | eA | | 
| | unit ventil for class ms 509,339 4, 602| 747,014 | 16.37 
; 4,990—4.67 
+ 3 el - 19 Jy 53 
mall Porat sete stone facing, chapel, general | 1,244,000} 260,000] 1,033,000, 80,550) 1,892,000| 1.83) 22.13 
_}3500~6 92,000—4.9 _|58,500—3.1 |20,000-8-1.1_ |240,000-S-12.7 pees bbc 
| ” - 
= | general pata s she a ae separate | 1,070,550| 736,250| 2,240,000, 128,100) 1,806,800] .81] 14.10 
—— 116,817-S-6.5 67,000-S-3.7_|185,000-S-10.2 total cubage fee ee 117 My ’50 
. Jump sum 178,810] 77,255| 462,800, 28,800| 256,065] .56| 8.90 
aS 18,882-S-7 33 | Ap ’53 | | | 
a ! eee Sie oe cine as type conveyor lost | 913,660| 442,905] 3,111,500| 186,646] 1,356,566]  .44] 7.27 
¢ tg 182,320-S-13.4 | | 156,622-8-4.2 i? My ’51 | 
jprocess, steam, air, gas & sti 5 g 
| | Iproeceertes gas ip amount 132,261 222,520] 12,081] 132,261] .60] 10.96 
| | ; 15 My ’52 | 
| | pope & fix tower, carving & sculpture |cost plus 430,044 93,795| 693,500 | 542,982] .79| 
jth htg |32,450-S-6 119,143—3.5 | Ap ’53 ] | 
| lump sum | 170,032] 66,336]  215,280| 15,750| 226,368] 1.05) 14.38 
|| th htg 12,950-S-5.7 | 16 Jy °53 
| lseat & fix rurn separate 180, 400) 79,900} 248,000 17,350) 260,300! 1.05| 15.00 
Ith hte _|with hte | 6,300-S-2.4 19 Ap ’52 | | 
i | | cont amount | 285,418) 65,979} 302,840| 34,536 351,397] 90) 10.18 
SE a a MC nV 
| Prana o.c. |TV conduct, vocat equip |stip amount | 1,042,179) 426,279] 1.133, 792| 80,656] 1,468,458] 1.29] 18.20 
17,447-S-7.33|104,599-S- 7.1 | 11 My ’51 
| temp control | | Jstip amount | 644,037| 239,426] 787,049] 59,166! 883,463| 1.09] 14.47 
thhtg _|75,071-S-8.8 eee 
,071-S-8. .104-S-3. | 29 No '51 | | 
1 oil hydra | temp control [solarium 1,200 sf stip amount | 266,388] 149,032 eS 29,4001 415,420] 1.87| 17.52 
32,541-S-7.8 _|7,866-S-1.9 | 4,880-S-1.2 | 8 Se ’53 } | 
| inc sew disp., gym, sh {separate 730,000] 396,000] 1,302,000 72,000} 1,126,000 .87| 15.63 
ith h : | & lkr rms, aud & stg, | 
ith htg with htg & 21,000-S-1.9 |45,000-S-4 50% of cube {11 Mr ’53 | | | 
| (i ates & | ees bleachers, & 1,461,726] 481,227] 1,956,119 pet 10H 968 | 
| | partitions 
/16,844-S-6 |108,903-S-5.9 | 21 My 52 | | | { 
| ee enaip design for 8 235,759 328,000 29, 800| Ree .97| 10.61 
| uture Classrooms 
'1,980—7 28,900—9.1 | | 28 Jy 53 | | 
| ] general | 293,080 410,418] 30,406, 387,274|  .94] 12.71 
10,250—7.8  |28,444—7.33 | | | | |15 Jy '52 | | 
general | 266,963 377,271) 27,946) 356,861 wy 12.78 
gu00-18 28,000—7.8 | | 120 No’52 | | | | 
| | Tgeneral 1, 060, 988! | 1,476, 645 ioe 1,416,717, .96| 16.40 
6,250—6.1  |89,479—6.33 | ! { | 14 Au 52 
| | Tumpsum | _137,242| 60,942} 266, 1501 BE 198,184) .75) 9.73 
ith htg 14,085-S-7.1 __|4,250-S-2.1. | | Ap ’53 | 
: | I | Tump sum 140,100! 25,270] 182,100)  14,250| 205,370] BY 14.40 
7ith htg 12,570-S-6.25 | Ja 53 \ | 
| | | \folding bleachers & lump sum | 151,656! 45,040) 330,898 Us 1864 196,696]  .60) 11.08 
: | |basketball equip incl | 
vith htg 6,564-S-3.33 | : in contract 29 No’53 | H ! 
Tump sum | 235, 121| DE 348, 246 ME Bios a 13.85 
21,990-S-6.9 \Oc °58 | | | | | 
| Tumpsum | 149,000, 51,949} 221,700] 15,400 200, 949) of 13.03 
2,969-S-6.5 |11,479-S-5.7 j Mr ’53 | | | 
| | | lump sum | 219,835| 49,278) 215,890, 11,745) 269,113! £25) 22.65 
| 
vith htg 1A739-ceb Ome 210¢'53 | 
| | memb water-prool cont amount | 210,951 67,316) 320,000) 23,080) 284, 267| a 12,32 
| | on boiler rm 
4,556-S-5.1 |15,755-S-5.6 | ! | (20 Oc 53 | | } 
| | | | . lump sum | 406,000| 139,080, 407,951) 37,143] 545,080] 1.34) 14.70 
8.450-S-8.9 |35,270-S-6.5 | Mr ’52 | | 
| | | lump sum | 197,954) 64,970] 313,800}  21,0U0| 262,924] a 12.56 
| | | ; 
4,094-S-5.33 126,592-S-10.1 | Au ’52 | | 
| 1 elevator | | hoa finish & fixed _|separate | 1,025, 600| 366,400) 1,187,000] 74,190 1,392,000 1.17| 18.78 
urnil | | 
1,000-S-3.67 |101,000-S-7.25 120,400-S-1.5 | | {31 Mr'53 | | | | { 
| lump sum 207,742) 91,655, 267,270, 18,960) 299,397] ee 15.80 
| | f i 
vith ht, ae | | | | Ap 52 | | 
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Region Stories 
case No. | Type by |————— 
————— occupancy | _height-ft. 
location above gr. 
| 
C3-1 hospital |b-+-7 ' 
Columbia, Mo 90’ 
Cs-2 school 1 


Haywarden, Ia 
CS-3 ] 


Keokuk, Iowa 
CS-4 


Spencer, Jowa 
*C5-5 


Tulsa, Okla 
WM-1 
Sandia Base 
Albuq, NMex 


WM-2 | 


Albug, NMex | 
WM-3 


hi sch 


lspecial lab 


church 


advert 
agency & | 
resid 


othee & 


othee rent |p-+12 


No. of Structural 
corners frame 
| 
rein cone 
| 
16 |stee! bar 
joists 


Z 


12 


6 |rein conc 
rigid steel 
frames 
jlam wood 
beams 

bar joists 


masonry 


wood 
steel 


rein cone 


Exter. wall 


exter. finish 


8” prk, 4” tile 


face brk 
cone blk & brk 


brk 

i brk back-up 
face brk 
t brk, clay tile 


brk 
masonry 


masonry 


tule fillers 
rein cone fr 


ork, glass & 
alum shin 
brk & glass 


tile | 


Floor constr. 


floor finish 


ripped slabs | 
lrein cone 
asph tile 


conc on steel 
bar joists 
asph tile 


rein cone 


asph tile 
cone 


flexachrome 
conc slab 


vinyl tile 
‘slab 


asph tile 


cone slabs 
terraz & 
asph tile 


Roof constr. 


—$ 


roofing 


Wyrt&g 
met deck insul 


p&g 


poured gyp 
rein conc 


shingle tile 


p&g 
wood joists 
built-up t & g 
zonolite 


bplyt&g 
cone slab 


metal panels 


steel 


mill wind 


\double glaz 


weath strip, 
alum, screens 
d.s.a. & plate 


heat resist 


wire glass 14 
heat resist 


1” double glaz 


ds. & crystal sht! 
{tiie | 


Windows | Partitions 
glazing | finish 
|wood d.h. rev 
cer glaz s.u. 
|d.s. wnsct in corr 
mill sash [cone blk 
1” insul plast 


cone blk 
|birch, oak 


\ 

plast 
wood studs 
laminated 
sheet rock 


cone blk 


paint blk 
mov metal 


brk 


Special 
finishes 


plast clay tile, |some Hexwood 


glass & steel 
partitions 


\birch plywood 


cabinet work 


PY 


jmarble in 
public areas 


steam boilers 
fin rad 
112,506-S-9.8 
split system, rad 


& warm air 
135,246-S-15.25 


forced air 


heat pump on 
water wells 


Heating Air cond. 
system system 
pe 
$ % |S %, 
steam conv \cent fan system 
| 1,472,000-S-19.7 
central plenum winter, air 
forced air conditioning 
32,889-S-14.4 with hte | 


4,125— 
{h.w. rad, warm air 


259,858-12.7 


class room vent 


winter air 
conditioning 
with htg 


refrig complete | 


13.8 
washed air 


comp summer 
& winter 


gymnasium 1 & steel prk rein cone metal deck |steel metal lath suspen gas vent only | 
. | i 
<4 Crane. Ariz 27’ ibrk maple lasph built-up poor tick $3003 38 | a 
hi sch y 4 (rem cone brk icone slab insul cone deck |steel sash steel stud |forcea warm alr \foreced ee See 
st = pier oe | stueco linol RSOh buileap seer ree | 48,000—14.8 aes 208 
a dormitory |b+4 1U |rein cone re Baer . cone cone oe ifr, glaz me some stone walls |steam convec 
Colo § ” Jumbo br : .s.a., plate, jumbo br: 
wa Colo 42’ 0 brk asph tile Ip&g temp plate plast or unfin 75,766-S-13 
schoot ae WV \ 2u {pre cast |pre cast cone {wd gym, bar joist poured |arch proj steel |l.w. blk honed |steam unit vents | 
Galsisar Colo Ns | |l.w. blk int lcone slab on gr |gyp : wn paint blk 'basebd rad | 
Wily u =e cone leone asph tile 29 yr built-up —_{dis. Iglass fib ceil | |40,706-S-11.2 ! 
gymnasium i & |steel truss cone blk slab on gr wood deck ‘corr plastic cone blk | gas unit blowers _|exhaust fan 
Cuba, NMex | | cone bik asph tile cone blk 4,200—5.4 | 
WM-8 lhospita! = |b-++-1 28 jmasonry bear cavity at pan «& jst |par dot ee arch comb masonry acous tile ceil {steam unit vent | 
Ms | ile terraz poured gyp spec steel ind |! basebd rad 
aE —— Colo . 13’ 4 walls brk & stone asph tile 20 vr built-up Avot tile & plast 85,120-S-12.6 | 
off & club |b+z4 4 |struc steel jsanawich wall, |l.w. cone color alum & steel lgyp blk, plast Imarble & terraz |conduit, air cond offices only — 
Paarl | aan or | ae ee eae poe eae 5. . Vee 
*WM-10 ToL bly er, asph tile |built-up heat absorb tile ceil 821,318—15 | 
of blug = {b+1 | 14 |masonry bear 4” brk & cone on cor fm |2” gl fiber on sunlight alum [4’cind blk  |34” rand pat recirc hw. zoned exhaust only 
D walls, bar jst |8” cind blk on bar joists _|conc on bar jsts cous til basebd ‘ 
enver, Colo 20’ {brk lasph tile 20 yrt&g i |d.s.a last i il a) 28,652 16.7 
me ! 8.8. plest ce 652—16. 
WM-I1 \warehouse |b-++1 | 6 lrein cone masonry fat slab steel truss direct gl blk glaz tile vermic plast ceil |unit htrs, basebd | 
Denver, Col ‘ | bolted struc slab on gr poured gyp wincovents I Ist fl A | 
— ole 30 steel brk cone yrt&g skylights \cind blk | tr 300—14 | 
pansoee ots lu lrein conc {pum cone pl« eng above cone slab on steel csmts pum cone blk |office mahogany |circ hot air cire & til air 
a NMex lexchange |13/-22/ stucco cae tile ee anand bari d.s.b. gyp plast nanel see 
arinineton. school | 1 12 |wooa conc blk slab on gr asph felt arch steel sash |wood studs {vert bds & cent gas, warm air |10% fresh air 
Mex | | blk asph tile built-up d ee rE roe 6,400—6.1 ac 
~ E { b ; ~ Sa. Ipaint blk i : 
WM-14 Jr hi sch ae iy 18 |masonry walls [masonry |wood jst & fl |wood sheath arch & com l.w. blk & maslacous tile |steam unit htrs, 
Wowicr: Colo Jes wood joists cone slab, cem, |mill deck steel proj glaz tile, honed |basebd rad 
mo ; 29’ 0 lam arch brk & stone asph tile, wood |20 yr built-up _|d.s. & paint blk | |22,707-S-10.2 | 
pres 1 8 steel trusses 12” brk slab on fill steel truss & steel csmt j2’x4” studs | {central forced air |complete DX 
Mesa, Ariz & purlins, purlins, wd raft i |h.w. coils jrefrig 
a 7 d aa wood rafters _|brk colored cone _ |asbes shingle crystal plate plast { 24,415—17.6 
_ (a = 7 : ; 
* A ure 1 4 |wood pumice blk \4” slab on fill |wood truss steel csmt 2x4 studs | forced air {evap cooling 
esa, / i : 
— ue ™ — blk colored cone _ |asbes shingle cathedral \dry wall \2,522—1.2 | 
per p rein conc face brk w cone dt S { s i i 
Ogden, Utah oe | : cols & bond lava blk oad joist its oa ies pt past Se Ee eae tae 
Area a - 20 {beam glass brk asnh tile comp store front gyp bd 28,400—11.33 : 
ne i ool b+1 | 14 |wall pear jork & blk slab on gr frame steel Farce eine | steam unit vent 
: ari ' a ile, 
— Colo ~ = — brk asph tile té&eg d.s.a. & temp oleh & unfin 60,516-S-20.3 | 
se by 8 hey ears masonry feone Bea Pat ee ieee sie! dh. & hie & com lacous tile & junit vent, unit 
wa rk Colo | 20/2" bond beams brk lasvh tile, cem Built-up 20 yr ld : es tile eee: pean yas 
ce residence 2"56" $, 1 jol = i a 
i 1| 14 |2"x6” wood eee insul ieee ts & |wood frame deck|csmt wood ‘wood studs [ir pine panel, circ h.w. base bd} 
ay = NMex M1’ ave Istuds 16” 0.c. oak, linol i4 ply s.8.b gyp plast Nope We yEsce te 
a ret sch 4 5 7 7 —— = = 
fe saan 4Yop+2 | 14 ieee bear |pum cone blk ee cone slab |244” cone slab _ |security steel pum blk & brk lobby, facing|low pres steam 
Serene NMex.t ie rein cone steel bar joists |steel bar joists sash, steel d.h.  |struc f tile tile wainscot base bd rad 
= — — varies pilasters stucco asph tile 4 ply built-up —_{d.s.b. paint blk ; 42,350-20 
a ood store 1 4 lwelded steel non-bear conc i i Is | aay rece 
een | bh arta ook pow sine wiped alum trim stud & plast jacous 4” insul {gas units evap 
as S 4 — 12 . paint ieolored cone joist plate pine 
z choo 8 |brk & bik 
brk cone |wood beams &  |steel cone bik \gas forced air units |stand rad type 
Tucson, Ariz | 15’ ; 'deck 7 
Wit aE : brk lasph tile asph built-up {paint 9,496—11.4 he pee 
l 16 [steel ae z 
i brk cone wood joist & steel steel stud, met auto forced warm auto direct exp 
Tucson, Ariz | 11’ 0" eC. llath, plast i 
Wire . brk asph tile asph built-up plast, paint 8,033—16 8 ree pre 
Bote h b+2 8 brk lcone wood |metal . brk & metal : ——— 
Ge Seen ia Be al : forced h.w. rm Istd type rad 
Witoe we stucco |terraz & linol _|clay tile | nate vaint 7,750-—9 33 levap oes & 
ofce iy | 8 |ateel brk cone steel joist, wood |steel blk eqns a 
Tucson, Ariz ° ore hon foloredlooncmme deck , cone | auto forced h.w. 5U ton refrig 
; loro brk ret a : fan units forced chilled 
SNo1 mekGol ; WOESTE: jasph tile jasph built-up |paint blk 132,000—17.8 water, rm fan 
. rame wood studs slab on gr ood Joie & —_|steel oper sash proce studs {quarry tile ee radinfislab | 
Antioch, Calif 19’ hae | F sheat, fixed glass in {wains in corrid 
pNet Zan eee eee oe ps wood frame __|wood & plast |20,375—7.2 
Chu la Vista, ae | cone & cone Sars on gr lalum |wood plast — | |gas forced air | 
steel truss stucco |ter & asph tile [built-up comp __|s.s.b. hard wood 
er 10,600—8.3 | 
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ani nan Tanae I anieennnE nc a ie i RS 
‘\j] mbing & | Electrical | EI i ilt-i 
mbii evators Site Built-in & serv.) Special fndtn i | 
inklers mv. irs li $ ey Gen’l const} Total Total 
: g stairs jimprovements | connctd eqpmt conditions Special features Contract contract | separate Cubic Square | contracts $/cf |$/sf 
~ J | $ GA all) uA aa OS % | §$ % | §$ % date : SAU feet feet | ; 
Bone sterilizers pheumatic tube system [6 lump sum | 4,141,000] 3,324,581{ 4,600, 000) 7,478, 912| ey 
+ #00 i 
: | 9.8 |689,800-S-9.2 | 4.9 58,510-S-—.8 11 De '53 | | | 
| | | fump sum 173,785, 04,419) 251,280) 20,260) 228,204, 91 
yikhtg 21,530-S-9.4 } ‘ 
: | |] aumbwtr | ; ; tee | 
| i wenere ravine, 878, 168) 273,470 109,707! 1,151,643 10.49 
| 9-S-6.5 |86,050-S-7.5 | ie ey ave eee | 
‘| | jlump sum 18,120) 46,682) 20,284) 18,940, _z31,807| 1.16) 16.60 
ayphte 11,436-S-6.2 0 Se "53 | 
| | |dual utility services sup sum 20, 7Uz 28 , UUU! DBAS 29,800) 1_U7! 11.00 
11.3 |1,660—5.6 | 20 Ja ’53 | 
| acoustical lighting, acoustical baftes |lumpsum | 7/4, 4Y8| 1,44u, vu BU, UUU, 789, 290 .05| 9.86 
{ 
>} 48, 798—6.2 | Ja '53 | | 
3 elevators wood piles ren able pemnions, lump sum 1, 209, 104| | 1,843,700] 112.000} 2,044,617| 1.53] 18.25 
‘ }00—6.2 !226,894—11.1 168,511-8.25!4,200—.2 | Pe eaoee Mr ’53 | 
} jfix furnit ] general 120,847 15,125] 164, 247/ [lzr62 
7HO0—-10.2 _|5,500—3.33 | 15,600—9.5 | 2 Fe '53 | 
i laboratory igeneral Zl0, 152 21, 152) 824, 8uz 15.35 
00—7.7_|21,000—6.5 120,650—6.33 | 19 Au ’52 
0 ee EE eee ee H | 
ext stone & terra cotta [lump sum 480,988| 100,903} 491.606) 64,011| 581,891) 1.18] 9.10 
25,137-S-4.2 foe 26 My '53 
| H oe ae artificial stone at entrance |lump sum 258 , 474 63,747| 326,743 23,800{ 362,008] 1.11} 15.20 
120-S-5.25 129,737—8.2 | |9,200—2.5 1850 EA 14 Fe’53_| | 
i — seat & fix turn lump sum 61,578 Bais 9,400 78,078 35. 8332 
+ 0—8.7 4,200—5.4 1,300—1.66 Au 53 | 
hardware, etc jalum jal, sep chapel, boiler |!ump sum 420,900| 136,022| 356,577) 28,366| 677,692| 1.90| 23.90 
i 6,622-S-1 house sup exist bldgs 
*280-S-6.5 |67,100—9.9 11,470—1.7 |42,200—6.2 remote location 15 Au ’53 | 
8 elevators wtr on shale 40’ ce-+ff 3,382), 137 3,983,617|  375,000| 5,451,381, 1.39} 14.52 
| | below st level bell! | 
1/,000—3.3 |566,973—10.4  1489,685—9 | 11,268—.2 , r/¢e caissons used | |My ’53 
| aumbwaiter mahog panel, design for ‘ump sum 128, 666 145,728 15,173 172,132| 1.18] 11.37 
| fut fl over entire area, 
ph htg 12,366—7.2 225 2,223—1.3 extra long spans in bsmt |My ’52 | 
2 hydraulic monorail wtrpt 1 elev pit, |tramrail & monorail, spec lump sum|*see note 1,051,156 59,640| 335,483 32] 5.63 
bridge crane _|ftg low due to door for tramrail ent, 
(th htg 26,100—7.8 21,400—6.4 |6,000—1.8 13,500—4 poor bear neon sign Ja 153 { | 
| | lwtr lev 6” below {found problem & fencing (lump sum 26,745 28, 987 2,796 33,575| 1.16] 12.00 
} ( bsmt fl; 12” above 
350—8.5 1,100—3.25 570—1.7 | fl in flood season De ’52 a 
| J \ lump sum 76,387) 104,000 10,400 pete 1.V0| 10.00 
' | | 
400—9 (8,300—8 3,600—3.5 \Jy "53 ap lrhasl 
| hardware stone entr feature lump sum 178,935 32,583| 425,240! 17,291| 222,988 .53| 12.90 
266-S-3.7 |9,075—4.1 2,395—1.1 11,610-S-.7 9 Je’53 | 
laboratory \lab plumb & electric \fixed sum 80,057 147, 604 10,488] 138,602 .94| 13.12 
| 
#722 —9.67 8,108—5.9 12,300—8.9 16 Ja ’53 | | | 
f fixed sum 16,948 | P2800) 3,200 21.500 41] 6.72 
50—.33 1,280—.6 | ; 20 De '53 
| stip sum 134, 867 365,920 18,920| 249,989 .69| 13.21 
single pay 
500—3.8 28,000—11.2 49,222—19.7 25 Se ’53 
|poor bear req lump sum 214,905 83,071 293 , 207 32,000| 297,976| 1.uz| 9.32 
{spread footings | , 
ith htg 22,555-S-7.6 28 Je ’52 | 
|hardware high water table | lump sum 221,218 2,950! 269,940 21,939| 300,671| 1.18] 14.46 
9,200—6.4 22,075—7.33 4,350—1.4 2,950-S-1 2 Mr '53 alle ; 
rock in septic individual sewerage lump sum | 21,400 21,480: 2,302 21,400} 1.00| 9.29 
| tank area disposal system ees | 
u ce 1 
ie > shale undly bear {comp water treat & indiv |lump sum 157, 140 | 236,100 15,892| 212,817 .87| 13.40 
| strata; add steel |sew dispos systems , 
ith htg 8,800—4.1 4,527—2.1 in footings Au ’53 
| 4 walk in refrig not in general 188 , 994 10,168| 353,950 20,250) 199, 162 .60| 9.83 
contract aDecEs 
0,168-S-5.1 | peer ee eee  eee 
: general G1, al l 5,460 85,477] 9.85 
7 Jy ’53 | 
,822—8.2 5,538—6.66 
ESS Sr a a a (a general 32,247 4,395| 47,852 10.90 
| , i 
8 My '53 | H 
—B5.1 5,128—10.7 | 
444 | general 136,230 | 22,080| 189,395 | 8.55 
13 Se ’52 
7,850—9.4 |16,000—8.4 1,565—8 
1 elevator \general 125,000 | 15,815} 180,000 11.39 
| 4 My '53 
,000—3 . ; 4.2 8,500—4.7 
Si a fixed price 211,756 ae) Se 282,786! 1.21| 14.88 
| 4 Se '53 | | | | 
3,378 —8.25 — 9.67 lump sum | beh edheouh Ge) ei .64| 17.26 
} | 
| | | ; 
400—3.4 |8,940—7 | |2,500—1.9 [81 Der52 5} | | 
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(Continued) 


es Heating Air 
Region Stories Exter. wall | Floor constr. | Roof constr. Windows Partitions Special system sy: 
Type by No. of Structural Te, ea aaa - - nalehos: ae 
case No. Occupancy | height-tt. corners frame exter. finish floor finish roofing glazing finish $ $ 
location above gr. 
| heat in floors | 
SM-8 lresidence 1 20 {wood studs & cone blk eee on gr steel csmt wood studs panel heat in 
i i vert bds | 
Lafayette, Calif | | joists cone blk veneer |integral color _|built-up r' ! : 
SN-4 office & 1 6 lrein conc blk rein cone blk |conc on gr white rock |wood wood & glass gas unit htrs | 
h ; F ; 39-9. 
La Jolla, Calif Re 13’ 0” avg paint conc & asph tile|built-up comp Gen paint wood — 9.25 oo 
SN-5 processing |part b-+1 18 |steel tilt-up conc cone ; fiber glass steel tile, metal lath| steam hee? 
ab many special |gyp deck : 350,000 
Palo Alto, Calif |tilt-up cone toppings jt & g | : plast Ta 
*SN-6 {hi sch 1 82 |wood, steel lwood frame _— {cone on gr |coal tar steel proj wood plast oil cir b.w. | 
a a od paint | 1133,337—7.5 | 
San Diego, Calif 13’ 0” avg ! joists istueco asph tile |15 yr built-up _|d.s.b. wood pain’ : 1133, - iB 
SN-7 |warehouse | 1 4 |steel roof & tilt-up cone pan|cone & wood on|insul holorib steel sash wood studs pone oe, forced warm air 
San Francisco, |& offices mezz floor ‘conc cols steel _ {steel deck \gyp a ec: ng cell 0} 
Calif Ohare ! steel int cols _|conc cone & asph tile|built-up iclear glass Douglas mezz offices . 
SN-8 Imig & Tl 4 |steel tilt-up cone lcone 2" sheath alum ond eS ee unit htrs 
storage | j : f if i 
Sunnyvale, Calif rolled sections |tilt-up conc monolith finish |5 ply t & z = ae 17,000: — 
3 e 2 joi d shake fixed in on studs {cloth on warm 
NW-1 church {b+1 | 12 men. wood studs ood OF joists |wood shakes Iplast hd ewe as | 
Bellevue, Wash 40’ | wood purlins _|stained cedar __|asph tile & car |t & g wood stops paint ; EEE 
*NW-2 school 1 22 |wood girders & |rein conc 4” conc ongr |2” woodt&g_ steel sash wood studs & |14" acous vol htrs with ducts | 
purlins, dec ; %, d.f. ply Peon 
Hugene. Oreg studs & posts [stucco asph tile asbes built-up __|d.s.b. 34" df. ply : 0, S-26. 7 
TE AR a TPP rae Sa FORTE ESE ay | , 
NW-3 music sch |b+2 8 jcone leone & mas cone glass blk & masonry [seed acous tile |air senate : : 
Missoula, Mont | | face brk map & rub tile |4 ply t & g fixed insul glass |plast | 1134,148-S-20 
NW-4 |fire dept '!p. b+2 12 |cone \12” brk & blk |cone | ae ae & blk |giaz tile low pres & convec 
| ! | ‘ iplas u 
Missoula, Mont 23’ | face brk \cone, asph tile |4 ply t & g 'd.s.a. insul 29,000-S-16.3 } 
North Plains, wood beams, | : A V4 
Oreg eon & joists |stucco asph tile lasbes built-up lage 34" df. ply | 137,043-S-23.9 
NW-6 school | 1 10 |wood wood frame {cone slab on gr |wood frame {wood sash & |wood frames |all class rms Isteam, strip convec |temp 2! 
siding ! am frames plast, wood —_[acous | transfer 
Portland, Oreg_| varies | jbrk veneer lasph tile built-up dis.a. trim, paint 1101,000—23.4 
NW-7 [poultry b+1 10 |wood beams, {conc blk cone slab wood insul bd _|steel sash leone blk & cork insul in [fa pipe conv & | 
processing {conc col & slab | Iplast studs cooler rm unit htrs 
Seattle, Wash [plant 18’-25/ ae cone comp paint |24,205—16.75 __ s 
a Se 
NW-8 lerema & | ie 12 {rein conc \rein cone \rein cone pes cone slab {alum sash lrein cone on pugley & ne ht= 
mauso \ | y vo 
Seattle. Wash 118’ avg | brk & marble (marble & car {built-up comp | marble veneer |10,696—10.6 | ‘ 
NW-9 school 1 26 !wood studs, wood frame 4” conc slab rigid insul |steel sash |wood studs |” acous tile unit vent & vol htrs | 
: | lyoists, cols, brk veneer & [mesh on gr p Nee | 
Springfield, Oreg | |beams stucco lasph tile lasbes built-up —_{d.s.b. : 134" “Lf. ply . | 
NW-10 school 7 32 |wood studs, wood bds & 4” conc slab rigid insul wood sash & fr |wood studs 1%" acous tile vol htrs & dicteees 
joists, purlins, |battens , ; 3 ‘4 
Sutherlin, Oreg {beams cedar lasph tile asbes built-up —_{d.s.b. 34” df. ply 47,810—8-25.8 | 
NW-11 indust art |14%4 | 6 |cone blk & lam |cone blk wood rigid insul steel sash cone blk wood wall unit htrs i 
shop bldg wood beams 4” conc slab ; i | on baleony 
Sutherlin, Oreg \ ‘cone blk cone & wood lashes built-up _|d.s.b. ‘eone blk | 
NW-12 church 1| 10 |lam wood 12” masonry __|conc asbes shingles [wood Imas & plast |wood \rad floor esha 
arches | 
Whitefish, Mont 40 | face brk lasph tile colored glass lexpos blk |12,172-S-14.1 | 


NOTE: asterisks before regional case numbers indicate projects with for which supplementary information on special conditions is given 


PAGE 32 


* SUPPLEMENTARY INFORMATION ON SPECIAL CONDITIONS 


NE-3—Designed for expansion to 21 class- 
rooms. Initial 7 classrooms now assume 
burden of multi-purpose room, locker & 
shower rooms, health room, offices, etc, later 
to be distributed over larger number of 
classrooms. 


NY-1—Separate building connected to large 
general hospital providing power, heat, light 
& kitchen services. . 


NY-5—Close-custody unit of women’s re- 


formatory requiring special security in walls 
& openings. 


NY-7—Auditorium & phys-ed facilities, 
kitchen & special purpose rooms for eventual 
1000-1100 pupils. Classrooms & laboratories 
for initial 550. 


NY-13—Contract includes additions & al- 
terations to existing old & poorly finished 
buildings not included in cubage. 


JANUARY-FEBRUARY 1954 


SA-4—Unusual amount of plumbing; com- 
plete baths in 43 cabanas, additional rough- 
ing-in for future locker rooms, toilets & 
showers. 


GS-2—Complicated by integration of medical 
school & hospital with 4 classes of 100 stu- 
dents each, 6 departments for basic sciences 
& 5 training clinics, 60,000-volume library, & 
12 lecture rooms. 


TX-7—Campus type: plan of 3 units of 1-3 
stories. 


TX-12—20% research laboratory—80% of- 
fice building. 


GL-1—Additional heating plant to care for 
courthouse & office building. 


GL-4—Building has 6800 permanent stadium 
seats, lockers & laundry for athletic clothing, 
towels, etc. Radio, TV & press boxes sus- 
pended from roof trusses. Provision for 
rifle range, handball & basketball courts. 
3000 folding bleacher seats. 


BULLETIN OF THE AMERICAN 


INSTITUTE OF ARCE 


$a 


libing & Electrical Elevators Site Built-in & serv | Special fndtn , 
aRlers mavalctairealt ue Contract Gen’l const! Total } Total 
9 improvements | connctd eqpmt conditions Special features —_____| contract | separate | Cubic Square | contracts | ¢ ic¢ |g /f 
ei re es % 3; % Pigte oe % 3 % ; % date ; Bae feet feet : 
| 
|panel heat & interior wood firm compet 51,417 8,817 29,013} 3,077 63,234! 2.18] 20.55 
trim bids , , : : 
| 8,817-S-14 1 Ap ’53 | 
en ee ee eS ee 
| lump sum | 30,831 38 , 584 2,968 38, 208 99] 12.87 
ee Sane | 
: 1 freight gr flondrilled —_|intricate processing fee 1 
| Pell footings eaenilets { 1,750,000! 2,120,000 142,500] 1,750,000 .83| 12.30 
1180,000—10.3 | 56,000—3.2 Ap '53 | | 
ES a a ae es ee 
| \lump ae | 1,011,864 1,612,000) 124,000] 1,777,927| 1.10] 14.32 
37-8 —_|164,800—9.25 325,639—18.3 13 Oe '53 | | 
| caisson found ti eT | —— 
required for 36% sup sum 197,953 708, 500 39,700] 197,953 .27| 4.98 
of columns 28 Ja 53 
| | lumpsum | 252,000 a 775,000 48, 200: 252,000 .33| 5.24 
1—10.9 _|20,000—8 39,600—15.7 | No '53 
firm bid 58,195 157 , 087 8,500! 58,195 .37| 6.85 
:. by owner | 2 Ap ’52 | | 
(308 s.f. skylight over each cl|stip sum 102,047 51,479] 266,670 19,247| 153,526 .58| 6.97 
: room w motorized alum {lump sum 
btg 10,842-S-7.1 | | light baftles 3 Mr ’53 | 
j sound proof walls & floors; |lump sum | 497,075| 188,267] 684,330) 675,342 99 
double doors, special ‘ E 
| 44,119-S-6.5 sound treatment Fe ’52 
| lump sum | _ 138,970 38,345 179,500 11,342 177,315 -99| 15.65 
gees | | |No 53 | | | 
| |625 s.f. skylight over each cl{stipulated | 103,271 51,879 223, 832 15,300] 155,150 .70| 10.14 
room w motorized lump sum y 
htg 14,836-S-9.6 |moveable alum baffles 29 Jy '53 
: | | kitchen general 281,769 35,084| 428,118 12.18 
htg 22,445—5.25 17,275—4 5.629—1.3 Au 52 | | 
| | |special floor drains & firm bid 108 ,018| | 240, 680 20,000 144,910 .60) 7.25 
| trenches, overhead | | | 
12,677—8.75 | conveyor track 1 De '53 | { | 
| | firm bid 85,361 86,500 5,400 100,692| 1 tt 18.64 
4,635—4.6 | | 6 Ap ’53 | | | 
| |stipulated 273,650 | Pee 32,641 273,650| .52| 8.39 
lump sum | 
Te [2 Je’53 
; { hillside site extra |396 s.f. skylight over each |stipulated 125, 280 60,310| 242,780) 18,980] 185,590) BY i) ee hari 
Fs | excay & terrace |class room, sewerage lump sum 
‘Seg 12,500-S-6.75 system included 24 Au ’53 | | 
stipulated 36, 690) 92,160 5,760 36,690 .40| 6.387 
lump sum 
26 Au ’53 | 
|| ee eee ee nee 
‘ | | | lump sum 69,300 cee 123,300 3,800 85,989 -70| 22.61 
g 4,517-S-5.25 | Mr 53 | 


rl 
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GL-7—Island bank to serve auto customers, 
with tunnel connecting to main bank build- 


ing. 


GL-10—Normal capacity: 320 patients in- 
cluding 24 TB cases, 12 violent & seclusion 
rooms for temporary cases. Quarters for 
30 attendants. Food prepared in hospital 
main kitchen & transferred to this building 
thru tunnels. 


NC-24—450 pupils & 200 college of educa- 
tion students. 


NC-29—Mechanical equipment designed for 
8 future classrooms. 


CS-5—Combination advertising agency office 
& residence planned for possible future con- 
version to conventional duplex residence or 
total use as office space. 


WM-5—Mens’ residence hall includes 3 of- 
fices, lounge, game room, small kitchen & 


sun deck. 
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WM-10—Design for future additional floor 
over entire area. 


WM-11—Owner of this glass-processing 
warehouse provided all glass block, paint, 
also labor & materials for glazing & store- 
front construction. First floor live load 250 
psf. 


WM-21—Complete dormitory, cafeteria, 3 
school rooms, gymnasium-auditorium & su- 
pervisors’ family living quarters & 3 guards’ 
apartments, also water treatment, sewage 
disposal & playground facilities for segrega- 
tion of younger from older boys. 


SN-6—Campus type plan; major unit finger 
plan plus 12 separate buildings. 


NW-2—Cubage & square feet include 4 class- 
rooms in which interior walls, ceilings & 
floor finishes are not complete. Completion 
of these rooms will increase pupil stations 
from 120 to 240. 


JANUARY-FEBRUARY 1954 


. PAG 


Ei -33 


ADDITIONAL DATA—SPECIAL BUILDING TYPES 


SCHOOLS 
a a a a ee 
‘ No. s.f. | s.f. (SRS | ; 
Region | pupil auditor gym& | kitchen& $ /pupil 
case No. stations assembly athletic | cafeteria 
NE- 2001 6,794|adj. bldg 1,699 
NY-2 750 5, ei 6,000) 2,000 2,040 
SEO I aa ee eee eel OS POR i hd ene ee i, ee 
NY-4 600 3,600 3,000 1,502 
NY-6 1,048 6,000 | 3,600 1,297 
NY-7 550 el & lab 6, 400 19, 000 3,800 
1,100 other 
NY-8 | 600 4,000 8, 100|incl in aud area 1,759 
NY-9 364 3, og 4, ty 2, 600 1,567 
NY-12 220 exstg | 1,500 3,600 1,000! 
|220 new 
NY-13 450 old & new 1,500 3,600 900 
NY-14 600 7,600 13,500 3,670 2,258 
NY-18 600 10,819 2,760} 1,804 
NY-19 780! 5.185 6,750 1 BO 1,423 
MA-7 660 2,800 multi purpose | 5, 230 934 
MA-10 ! 1,500 15,300 age 10,126 1,996 
MA-11 | ey 6,600 12,500 4,674 1,425 
MA-~16 17| re Seat NG 
MA-17 “a ae 10, 230 4,025 
MA-18 7 hm rms 3,225 3,220 
(dual purpose! dual purpose 
SA-1 11 hm rms 2,800 600 cafe only 
SA-2 16 cl rms 3,000 700 cafe only 
SA-3 700 6,900 10,010 2,880 688 
SA-7 750 5,040 11, 761 | 3,900 692 
SA-8 700) 3,850 4, ah 3,755 567 
TX-3 | 41 20,800 13, cas 9,800 
TX-7 17,800 35,500 16,200 
TX-8 22 3,706 4,223 
TX-9 11 3,300 3,300 
dual purpose ldual purpose ms 
TX-11 200 eS ms 1,305 
TX-16 15 9,900 | 
GI-12 16 | 
GL-13 set4 8,478 eet 
GL-16 28 10,300 | 
NC-2 3 8, 000) 3, 0 ’ 
NC-3 420 2,400 360 844 
NC-4 4 hm rms all purpose room for gym, a & cafeteria 
1,540 s.f. 
NC 5 22| 1,970 13,800 1,970 
dual purpose dual purpose 
NC-6 39/46% of gym 13 ,000/46% of gym 
ay combine with combine with 
NC-7 34 4,250 11,600 5,770] 
NC-11 | | 8,080 dual purpose with gym 5,490 
——— 
NC-12 8 hm rms 2,100\dual purpose | 
with gym 
NC-14 400 6,700 4,000 1,869 
NC-16 | 900 19,500 20,900 6, 600 2,007 
NC-21 200 2, a 360 1,182 
NC-22 240 3, ie 300 1,085 
NC-24 ¥450 18,000] | 3, 263 
600 | 2,447 
NC-25 795 3,000 3,550 a 1,076 
NO-27 600 6, 800 18,000 3, 000 1,877 
NC-28 1,000 3 ae 30,000 7,500 1,943 
ee | 
NC-29 ay 2,500 621 
d | 
ee a ee 
NC-30 600 | 648 


SCHOOLS (CONTINUED) 


A No. s.f. s.f. 
Pics pupil auditor gym & | Vithen & | $/punll 
‘| stations | assembly athletic | cafeteria 
NO-31 500 | | 
NC-32 1,000 4,960 ee 4, a 
NC-34 7 hm rms | 2,100 combined with gym | 
ee Cees ee ee ee ee! 
NC-39 9 hm rms | 
NC-40 14 hm rms oe a 4,585) 
NO-43 7 hm rms 2,300) 
| { 
CS-2 “500 | | ‘ 
CS-3 600 41, 200) 6, 1g 1,! 
WM-6 525 2,880 multi a ( 
purpose room 
WM-7 | 400 5,000 
WM-14 180 8,752 = by 
Wiis 8 hm rms 3,159 3,150 
{multi purpose 
WM-19 | 360 1,740 f 
industrial arts 
WM-21 3 hm rms | 3,500 oe purpose | 23m) 
SN-1 | — § 
: 
SN-6 1,500] eet 8,340} ise 
NW-2 | *120| 5,631 eater audit & gym |1,060 kit | ) 
Nw-5 180) 7579 504 kitchen 3 
| audit, cafeteria & gym combined]! 
NW-6 300 , 7,784 7,784|1,012 kitchen i,4 
audit & cafe | 3 
NW-9 450) 5, _ [945 kitchen é 
audit, cafeteria & gym combined! 
NW-10 240 5,160 800 kitchen 7 
{ laudit, cafeteria & gym combined! 7 
¢ 
HOSPITALS ? 
Region | Total No. beds in | 
Case Type \Poeea [eee Raa | eae Type of food service $ /he 
No. wards| 2-bd | priv | total) 
NY-1 |Maternity (gen) 16} 44| a ieee kit, floor pantries, food | 12,2 
! carts 
GS-2  |acute—general 88 a 20) ei era (meal pack) 24,5 
GS-3 |general 11 40} 9 6tleent kit, tray carts 9,0 
GL-3 {mental 232 | 16 248/serving kit, w/din rm | 374: 
GL-5 [mental research 58 38] 51) 1 20,0 
| | | 
GL-8 [maternity =| 0} 40 11,2 
GL-10 |mental ot 16] 320|cafeteria except t.b. & 3,8 
\disturbed | 
GL-11 |general | 52) 69] 52{ 173)main kit & tray service from | 12,8 
| | floor pantries 
GL-18 |mental \4-bd | {comp kit & 3 walk-in refrig | 
| 24! 64! 40] 128lrooms 10,4 
NC-1 {general E 28 ! 29|tray carts from own kit | 14,7 
NC-9  |general & profess services | 32| 112\|rm service from bsmt kit: | 22,6 
| | by elevator 
NC-10 |general | 108 108|rm service from ground Hoor | 18,7 
E | |kit by elevators 
NC-26 |general pipe 2| 44|tray carts from own kit | 11,7 
| 
Cs-1 {general teaching 4 238| 70| 441|bulk food to 5 floor kit | 16,9 
WM-8 ‘general {pres 0 10| 26|patient cart service 26,0 
ut 8} 16] 20] 44lhelp cafeteria | 15,4! 


MULTIPLE DWELLINGS 


2 number of : = 
Region laundry | restaur | recreat $ 
case No units rooms | kitchens | baths sf. s.f. s.f. /room 
SA-5 | q 38 9 12 | 2,1 
SA-6 | 28 95% 28 iG ] on 
——_——_—— 
GS-4? | 108) 108 108 | | 1,600 
i 1 
rr 
NC-23 | 53 5 | 4,500 6,6: 
! | 
oh Fy i 3G 


b 


Region case No. 


NC-15 


HOTELS 


No. guest rooms 


103 


s.f. retail 


shops 


$/room 
18,3! 


li 


airborne house: 


An event which was historic in both 
aviation & architecture, was the trans- 
portation of a half-ton domed shelter yy 
mile 100’ in the air by a Marine Corps 
Sikorsky HRC-3 helicopter. 

A collaborative research project involv- 
ing the Marine Corps, Dr. Buckminster 
Fuller, Prof. J. W. Fitzgibbon & 20 stu- 
dents of the North Carolina State Col- 
lege School of Design produced the 36’ 
diameter hemisphere framed in triangles 
of pinewood assembled entirely by bind- 
ing straps without use of tools. The 
shelter frame is covered with a trans- 
lucent synthetic polyester-type fabric. 
Detailed, fabricated « assembled by stu- 
dents, the structure withstood 180 mph 
wind tunnel tests before it was safely 
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TECHNICAL NEWS 


Theo J. Peters—Raleigh 


air-lifted & relocated on the N. C. State 
campus. 
thin copper: 


Following letter was received from the 
Copper & Brass Research Association & 
is believed should be reported. 


“In view of publicity given to an an- 
ticipated shortage of copper during the 
course of the Korean emergency «& the 
official urge to substitute other materials, 
it is important to point out at this time 
that copper is now in ample supply. 
There is every indication that this will 
be true for years to come... 


“It may also be appropriate at this time 
to point out that the long satisfactory 
performance of copper has resulted both 
from its corrosion resistance & its 
strength. Where mechanical trouble has 
developed thru structural failure this has 
been primarily due to use of copper too 
thin for the intended purpose. 


Copper rolled to weight is produced by 
mills in this country to following mini- 
mum standards. (see table below) 


These standards are quite generally ad- 
hered to by all American mills and users 
of their products have the assurance that 
when copper is ordered to a specified 


weight it will properly serve the purpose 
which it was to serve. 


There have recently appeared on the 
American market substantial quantities 
of sheet copper imported from abroad 
which is apparently alleged to conform 
with above standards. Checks of sample 
lots show that actual thicknesses often 
are 25% & 30%, or even more, under 
minimum permitted by American stand- 
ards. Experience indicates that dissatis- 
faction with service of this substandard 
material may be expected. 


Architects & others preparing specifica- 
tions are strongly urged to recognize 
this danger & avoid it by specifying 
thickness in foregoing table as well as 
ounce weight. Only in this way can 


they be assured of sheet copper of re- 
quired structural strength.” 


theoretical minimum thickness 
i thickness in at any point in 

wena inches inches 

Se ee ee eee ETT ae a ok. 
.0431 .0405 
an .0377 .0355 
24 .0323 -0300 
20 .0270 0245 
18 .0243 .0225 
16 .0216 .0190 
14 .0189 .0160 
12 .0162 meh 
10 .0135 .0120 


EEE 
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key 
p—plans & details 


d—diagrams s—sketches 
g—sraphs & charts t—tables 
| m—maps v—photoviews 


b—bibliography 


Following are available from Superin- 
tendent of Documents, Government 
Printing Office, Washington 25, DC 
(stamps not accepted) 
Obstruction Marking & Lighting CAA-54- 
46 

Civil Aeronautics Administration, US De- 

partment of Commerce, 42 p, 30¢ 
Containing newly revised recommended 
standards & illustrates by diagrams & 
drawings recommended methods of 
marking & lighting towers, poles, bridges, 
water towers, high ground, smoke stacks, 
buildings & other obstructions to air 
navigation of various heights. 
Also describes by text & diagram the 
marking of hazard areas where several 
obstructions are grouped together. 
Lamps & candlepower recommended for 
different types of obstructions are in- 
cluded together with other pertinent 
data. 
CAA requires that it be given notice of 
any construction or alteration of struc- 
tures which may, by reason of their 
height & distance from a civil airway 
or landing area, become hazards to air 
navigation. Details of laws & regula- 
tions on this subject are carried in an 
appendix to the booklet, which states: 
“The Civil Aeronautics Administration 
desires to assist those contemplating con- 
struction which may present a potential 
hazard to air commerce in selecting loca- 
tions for structures which will create a 
minimum of interference with air opera- 
tions; to recommend proper obstruction 
marking & lighting to insure adequate 
protection to aircraft; & to minimize 
possibility of damage to structures from 
collision by aircraft. For this purpose 
each regional administrator has provided 
a special advisory service. 
“Interested contractors, engineers & ar- 
chitects should avail themselves of this 
service so as to prevent delays in obtain- 
ing necessary permits for construction, 
as practically all state & local authorities 
refer descriptions of potentially hazard- 
ous construction to the Civil Aeronautics 
Administration for comment.” 


Basic Principles of Modular Coordination 


Housing & Home Finance Agency, GPO, 
December 1953, 734 x 10%, 29 p, 25¢ d p 


Provides a Side for architectural & en- 
gineering draftsmen in applying prin- 
ciples of modular coordination. 
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Illustrations show coordinated assemblies 
of modular brick, brick with clay tile 
backup, concrete masonry, brick with 
concrete masonry unit backup, joining of 
dissimilar materials, modular framing, 
& various building products sized in mul- 
tiples of 4’. These illustrations are re- 
productions of lantern slides prepared by 
the Division of Housing Research, & 
booklet can be used to provide supple- 
mental lecture notes for lantern slide 
series. 


Simplified Practice Recommendation 16-53 
(Supersedes R-16-39) 
American Lumber Standards for Softwood 
Lumber, US Dept of Commerce, January 
1953°6 x 95 26 py 15¢"t 
Provides basis for coordination of grades 
of various species, & for preparation of 
grading rules applicable to each species, 
including manufacturing classification, 
standards for grading, size standards, 
nomenclature of commercial softwoods, 
definitions of terms, & abbreviations. 


Studies of Stone-Setting Mortars—Build- 
ing Materials & Structures Report 139 


Daniel W. Kessler & Ross S. Anderson, 
US Department of Commerce, National 
Bureau of Standards, November 1953. 8% 
x 11, 23 p, 20¢ tev 


This report covers results of tests to de- ~ 


termine extent to which defects, such as 
spalling at mortar joints, separation of 
mortar from stone in vertical joints, dis- 
coloration, & efflorescence may be at- 
tributed to mortar, & includes a discus- 
sion of relation of various properties of 
mortar to its performance. 


BOOKS & PAMPHLETS 
History of Strength of Materials 


Stephen P. Timoshenko, McGraw-Hill 

Book Company, New York, 1953, 6 x 9, 

452p $10 dgsv 
Comprehensive history of development of 
science of strength of materials from be- 
ginnings to present. Author has also 
paid considerable attention to history of 
theory of elasticity & theory of structures 
insofar as they contribute to his major 
topic. Brief biographical sketches of in- 
dividuals who have made major contribu- 
tions add greatly to interest of volume. 


Formulas for Stress & Strain (3rd edition) 


Raymond J. Roark. McGraw-Hill Book 
Company, Inc., New York 1954, 6 x 9%, 
381p $7.50 dt 
A collection of formulas, facts, & prin- 
ciples pertaining to strength of materials 
intended as a reference book to meet the 
need of the designing engineer. Revision 
in experimental data & empirical form- 
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‘ 
ulas has been made to bring them in line 
with latest information, & references have | 
been added to more recent literature. 


Estimating Construction Costs | 
P. L. Peurifoy, McGraw-Hill Book Com- 
pany, New York, 1953, 6 x 9, 315p dt 

Aims to assist reader in understanding 

methods of estimating cost .of construct- 

ing engineering projects. Five elements 
of cost are considered; materials, labor, 
equipment, overhead & profit. Tables 
give approximate number of man-hours 
for numerous types of jobs & unit prices - 
are included for completing estimates. 
Numerous typical problems are given. 


Radioisotopes in Industry 

John R. Bradford, ed. Reinhold Publishing” 

Corp, N.Y. 1953, 6x 9 , 300p $8 bdgmstv 
Based on a lectuireveonterence at Case 
Institute of Technology this book covers | 
most industrial uses of radioactive iso- 
topes. Also includes data on laboratory 
design, shielding, handling techniques, © 
waste disposal & new information on in-_ 
dustrial uses of fission products. | 
These latter, mixed & separable radio- 
active byrvoduers of operating nuclear 
reactors, promise to be large-scale & rela- 
tively inexpensive sources of industrially- 
useful-radioactivity for testing, tracing, 
control instrumentation, static elimina-— 
tion & as substitute for X-ray equipment. 
Definitely hazardous in possible concen- 
trations they influence architectural de- 
sign solutions. 


Applied Atomic Power 
Edward S. C. Smith, A. H. Fox, R. T. 
Sawyer & H.R. Austin. Prentice- Hall, Inc, 
NY 1953 6 x 9 227p $4 dgmstv 
Uranium, atom-splitting, atomic energy 
development power methods & summary 
of industrial benefits. A simple text 
for background. 
Nuclear energy is a means of creating 
heat which can be converted to power by 
present equipment including, most effi- 
ciently perhaps, the gas turbine for 
power or propulsion. 
Total cost of the gas-diffusion plant at — 
Oak Ridge, estimated at $2 billion, 
equals about 8 days of US World War 
II cost. 


The H-Bomb 
George Fielding Eliot, ed. Didier, 
lishers, NY 1950 5%4 x 8 175p d 
Some 16 contributors, mostly public 
commentators & scientists, brought to- 
gether in brief statements to tell what 
can be told about the hydrogen bomb as 
of publication date. 
A 20-mile lethal heat-flash radius is one 
of the grim arguments for dispersion. 


Pub- 
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he 4” (or 10 cm) Module used today 


| the United States « other countries as 


jen formally endorsed by the Interna- 
nal Union of Architects, according to 
| article in the initial issue of Prefabri- 


tion, a new magazine published in Lon- 
jon. M. Hartland Thomas of the 
British) Modular Society, in an ex- 
sition of possibilities of Modular Co- 


notes “. 


mously at the (September) congress in 
Lisbon of the International Union of 


Architects, which was attended by dele- - 


gates from 37 countries (including 


USA & USSR): 


e This congress, recognizing that Modular 
Coordination has proved to be an essential 
condition for the industrialization of build- 
ing, reaffirms the position adopted at the 
congress at Rabat; 

e@ recognizes that the Module of 4” or 10 
cm is already the one most widely used in 


most countries, & has proved itself to be the 
proper increment of building dimensions; 


Recommended Interior Dimension 


(Multiple of 4 Feet) 


8 x 8 x 12 Tile Backup 


4” Concrete Slab 


Concrete Footing 


Wood Frame 


llustration from new HHFA publication, ‘Basic Principles of Modular Coordination’’— 
irawings show importance of grid in joining dissimilar materials, do not recommend any 
articular construction details—booklet is intended to provide supplemental lecture notes 
or a recent HHFA slide-set on Modular Measure 
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INTERNATIONAL UNION OF ARCHITECTS ENDORSES MODULAR MEASURE 


@ recommends: 


(a) that IUA adopt this Module (10 cm or 
4”) 


(b) that architects who have not already 
adopted this Module should do so & 
should use their influence to extend its 
use throughout the building industry 


(c) that the International Standards Organ- 
ization should be requested to take steps 
to implement the adoption of the 10 
cm or 4” Module throughout the 
world...” 


As Modular Measure becomes more 
widespread throughout the construction 
industry, many schools of architecture & 
some progressive building-trade schools 
have begun to teach in their regular 
courses something about this common- 
sense way of coordinating dimensions of 
buildings with building materials sizes. 
Newest among training aids on the sub- 
ject now available to teachers is a 32- 
page booklet, Basic Principles of Modu- 
lar Coordination, published in December 
by the Housing & Home Finance Agency. 
Material in it is derived from a set of 
color-slides distributed a year ago by 
HHFA for schools of architecture. It 
uses 13 illustrations, taken from the 
slides, to explain fundamentals of 3-di- 
mensional grid concept which is basis for 
Modular Measure (one is reproduced 
here, at no specific scale). A running 
text is included to amplify points made 
by drawings. Prepared by HHFA Di- 
vision of Housing Research under Di- 
rector Joseph H. Orendorff, the booklet 
was planned to serve as a text book for 
students as well as a guide for archi- 
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tectural & engineering draftsmen in ap- 
plying principles of Modular Coordina- 
tion to working drawings. 

Basic Principles of Modular Coordina- 
tion is available for 25¢ from Superin- 
tendent of Documents, US Government 
Printing Office, Washington 25, DC. 
Mr. Orendorff’s Division plans to re- 
lease in early months of this year two 
additional presentations of various as- 
pects of Modular Measure. One will be 
in form of a booklet addressed to con- 
struction men who are working on their 
first Modular job. Other will be a new 
slide set for students of architecture & 
architectural draftsmen which will illus- 
trate manner in which Modular details 
are drawn. Full information about these 
will be carried in Grid Lines at time of 
their release. 


demountable exhibit of Modular architectural 
loaned to Chapters by AIA Office for Modular Coordination 
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AIDS FOR CHAPTER 
“MODULAR” PROGRAMS 


Announcement was made recently of 
availability thru the AIA Office for 
Modular Coordination of several aids for 
use by chapters preparing their own pro- 
grams on the Modular Method. ‘They 
were developed to fill a need indicated by 
results of a poll of Chapter presidents & 
program chairmen conducted last spring 
by the Institute’s Department of Educa- 
tion & Research. Limiting its questions 
to technical & educational programs at 
local chapter meetings, the poll indicated 
overwhelming agreement that informa- 
tive, well-presented technical programs 
can substantially increase members’ en- 
thusiasm, bring greater attendance. Evi- 
dence of enterprising approach of most 


structural working drawings & details is 


1954 - 
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local groups was revealed by heavy v« 
(1/3) in favor of working up such pt 
grams within chapter. | 
Exhibit shown below & a projection-sli 
library of photographs & drawings, su 
as that reproduced here, are now offer 


to chapters as raw material for use 
preparing their own programs on Mod 
lar Coordination. This is in accord wi 
emphasis placed by those polled upon d 
veloping technical programs from lee 
point of view, while drawing upon eve 
possible outside source of material. NW 
ture of material desired was preponde 
antly (95%) for visual aids—chief 
slides (87% of total number of respou 
ents) & exhibits (65%). Guided by th 
expression of needs, the AIA Office f 
Modular Coordination began to colle 
available slides & to prepare others whi 
might be helpful in presentation of 1 
Modular Method. As soon as size | 
this growing library warrants, a hance 
catalog will be made up, for chairm 
or speakers to choose from. Exhibit co: 
sists of three pairs of panels 40” hig 
with aggregate width of 20 ft. To the 
are afhxed various Modular worki 
drawings & details for several buildir 
types, including an architectural drax 
ing & a structural drawing, both Mod 
lar, for same area of same building. 
that these can be set up free-standing 
desired, a tripod assembly is furnishe 
as shown in photograph. This can | 
fitted together in a few minutes witho 
need for tools. Exhibit, like the slide 
is lent to Institute chapters & simil 
groups at no charge other than cost | 
insured express or trucking back 
Washington (or to next group puttis 
on a “Modular” program). Since ev 
this nominal expense can be reduced co 
siderably by careful planning of schedul 
it is suggested that inquiries be direct 
to the AIA Office for Modular C 
ordination well in advance of meeting 
which it will be used. For same reaso 
requests to borrow it which offer son 
latitude as to date can be complied wi 
more easily & more economically. 
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‘lag Moputar Mertuop has come up 
{| discussion at two mid-winter meet- 


er 


Se 


‘apel Hill, North Carolina, 22 x 23 
nuary—A conference on Simplified 
yetins Procedures included _ talks 

| AIA members J. Roy Carroll, Guy 
| ‘\thenstein & C. E. Silling, two repre- 
‘| tatives of General Electric Co, Mr. 

EP. Street, President of the Associated 
Bneral Contractors of America & Wil- 


liam Demarest Jr, AIA Secretary for 
Modular Coordination. The meeting 
was conducted under the auspices of the 
North Carolina Chapter of the AIA «x 
the NC State School of Design. 


Milwaukee, Wisconsin, 13 February, 
9:30 AM—meeting of the AIA North 
Central States Region included an all- 
morning seminar on Modular Measure 
conducted under C, E. Silling, rata, of 
Charleston, West Virginia. 


Non-MEMBERS of the AIA are reminded 
that they can receive reprints of Grid 
Lines at no cost by merely directing a 
note or post card to the Secretary for 
Modular Coordination at AIA _head- 
quarters in Washington. Reprints of 
some back issues are available for the 
asking; the name of anyone who so re- 
quests will be added to mailing list to 
receive future reprints regularly at no 


charge. 


eB 

JAVITY WALL 
INSTRUCTION DETAILS | 
fetails at right « on succeeding page are z 


den from July 1953 SCPI Technical Pe : | * : 


tes on Brick & Tile Construction ae oral i 


. . B . i 
ol. 4, No. 7), which illustrates foun- ee By ees 
tions, window details «& roof-plate cane et: e eae: 
Wchorage in cavity wall construction. Lie ; MZ, HEADER 
} | ; COURSE 
bote that manufacturers recommend 
at grid position of outer wythe be be- Ze = Bre 2 
'2"120" Y2 x|2O0 
een gridlines, making for optimum co- 4+ anclHor BOLT Vile 4—— ancltor alot 
: 5 5 ; 7 8-0" O.C¢. 7. i 6-0)" O.c. 
idination of exterior masonry units. . ——— 
ynce typical cavity wall is a nominal W777 [| PLATE ANCHORAGE |DETAIILS 
” ji s : ZA || bse: 
) in over-all thickness, this centers ; ARG Sac 
= p>— PLATE “W/JELDED 
‘ner wythe on a gridline. In a draw edn 
'g not reproduced here, Technical Notes 


-ustrates how 8”, 10” & 12” founda- 
on walls can be adapted to carry a 10” 
avity wall. As shown here, simplest 
lution for basementless construction is 
| 10” foundation wall, the portion of 
iaity below grade being filled with con- 
rete. In all cases, bottom of cavity 
nould be at least 6” above finish grade « 
elow first floor line. When flashing is Le FLO 
mitted, as it can be in basementless con- Z oe nent 
‘ruction, a damp-course should be in- ae Ae ee ce See SS 
talled. Of two methods of plate an- 
horage shown, detail on left is con- 


recommended details for cavity wall construction are illustrated in Structural Clay Products 
Institute publication—preferred grid position places outer wythe symmetrically between grid- 
lines, as shown 
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ingle copies of Technical Notes are 
vailable at no charge from the Struc- 
ural Clay Products Institute, 1520 18th 
t, NW, Washington 6, DC. 


NO BASEMENT - CRAWL SPACE NO BASEMENT - SLAB ON GROUND 


two of five different situations at juncture of first floor, exterior & foundation walls illus- { 
trated in SCPI “Technical Notes’’ on cavity wall construction iy 
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DOUBLE HUNG METAL CASEMENT WINDOW 
Wood WINDOW WITH WOOD SURROUND 


two of four window types illustrated in ‘“Cavity Wall Construction Details’ published by Structural Clay Products 
Institute—modular installation of (non-Modular) metal window is achieved by use of wood surround, which also 
facilitates maintenance of window 
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